Technology Education in Prospect: Perceptions, 
Change, and the Survival ofthe Profession 

While thisSpecialSection focuseson issuesrelated to one ofthe professional fields 
served by Epsilon PiTau, fhere ismuchofvalue to studentsand practitionersin the 
otherfields of technology, particularly aswerealize our connectiveness. Whatever 
goeswellorpoorlywithanyoneof our professional family undoubtedly affectsthe 
others in the clan. This Special Edition is based on a November 12, 1998, 
presentation to the 85th Mississippi ValleyTechnology Education Conference 
(MVTTEC) in Rosemont, Illinois. The detailsof the conceptand its implementation 
are best told from extracts of presenter Karnes’ introductory remarks at the 
conference . J S 


Thirty-five respondents submitted 
statements for inclusion in this paper 
after listening to the mournful pleas for 
assistanceembeddedintelephonemes- 
sagesandintheletteraddressedtoeach 
of them. To reveal the context and the 
climate within which these contribu- 
torswere ‘ ‘invited’ ’ to prepare theirstate- 
ments,thefollowing paragraphs from 
thatletterhavebeen madea part of this 
report: 

lamabsolutelythrilledthatyouhaveagreed 
to submit a brief statement for inclusion in a 
paperto be presented forthe primary purpose 
of stimulating discussion attheSS* 1 Mississippi 
ValleyTechnologyTeacherEducationConfer- 
ence at Rosemont, Illinois, on November 1 2 
and 13, 1998.lwouldnotwishtodisruptyour 
demanding schedule, but I hope you can let 
me haveyourcontribution by October 15. To 
getyou started right away, here is the message 
that is going to each person who has agreed to 
help with the paper. (Of course your name 
topped the enclosed list of distinguished con- 
tributors until the Microsoft Word alphabetize 
buttonwasstrokedinadvertently!) 

Enclosed are copies of: Tom Erekson ’ s let- 
ter of March 1 3, the MVTTEC program to 
which herefers, and Jerry Streichler's letter of 
September 1 4 in which he expresses an inter- 
est in having a copy ofthe proposed paper 
presented forreview. 

You will note that Tom [MVTTEC chair 
Thomas Erekson 's invitation to him to present] 
seemed to leave the doorwide open when he 
put my nameon the program but did notpose 
questions as he did for the other two 
presentations scheduled forthe morning of 
November 1 2. Heconcurred, however, with 
my suggestion that the following is an 
appropriate and compelling question to be 
addressed as we approach the year 2000: 
What are the most critical changes or 
improvements which must be made if 
technology education is to be an integral 
component of strategic importance in the 
total educational enterprise of the new 
century? 

While the many experiences enjoyed 
during my 26 years of retirement from the 
University of Illinois have been rich and 


rewarding, that length of time away from the 
fray makes it presumptuous of me to attempt 
aresponse to the precedingquestion without 
agreatdealofassistance. lam therefore, with 
Tom’s approval, taking advantage of this 
delightful opportunity to call in chips from 
former students and colleagues! I have the 
unmitigated gall tosuggestthateachofyou 
recall yourjoyous days of graduate study as 
you respond within the range of 450 to 550 
carefully chosen words to the preceding 
question under the ossumption that your 
answer is toaccount fora critical share ofthe 
total scoreon yourcomprehensive doctoral 
examination! 

During the 1998 ITEA conference in Fort 
Worth I sensed a disturbing degree of the 
anxiety, desperation and defensive posture 
with which many professionals in our field 
reacted during the late 1 950’s to the rather 
sudden and drastic curtailment of industrial 
and other practical arts and elective subjects 
in favor of increased emphasis on science, 
mathematicsandforeign languages asa hasty, 
knee-jerk response to Sputnik. The signals 
sensed in Fort Worth prompt me to enclose a 
copy of one of my papers written in the 
threatening environment of the post-Sputnik 
era within which my election to the presidency 
of AIAA occurred. Theenclosedcopyof John 
Gallagher’s 1 993 paperin response to my 
1960pieceshouldbeofparticularinterestas 
you prepare yourstatement. 

All but a few of the contributors 
responded promptly. The gentle and 
genteel powersof persuasionemployed 
on the tardy ranged from absurd forms 
of flattery to threats of violence. One 
was told thatwithout hisscholarly input 
the 85 th Conference would have to be 
cancelled. The fewwho attempted to 
bolstertheirplea for additional time 
with that old and badly frayed bitabout 
being underattackfrom the rearby 
infamous predators of southern waters 
wereremindedthat draining theswamp 
is the prerequisite to victory in alligator 
combat! The last two contributions ar- 
rived only a few minutes before the 
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"Send Now” button would have trans- 
mitted messages containing subtle ref- 
erences to theirrespective ancestors. 
Myhopeisthatthefewrespondents 
who made rather extensive use of flat- 
tery in theirpapers will not be offended 
upon learning that nearly all of their 
glowing remarks were deleted before 
any attemptwas made toevaluate 
their contributions and record grades. 
I have asserted prerogative to offer 
remarks, which follow the thoughtsof 
the35 gracious respondents. 


IhomasR. Baldwin, Dean 
CollegeofTechnology 
Pittsburg State University 


The C ha llenging Road to O blivion 

Thefirst issue that must be addressed 
is perception. What are we, what are 
we about, and why isstudying tech- 
nology important? Technology and 
technologyeducationareconceptsthat 
needaclear,generallyunderstoodand 
accepted meaning. We have under- 
taken this effort, but its completion is 
on a distant horizon. People still puzzle 
overthequestion,Whatistechnology, 
who are technologists, and what do 
theydo?Thereisalackof understand- 
ing among engineer, technician, sci- 
entist, and the fields they work in. 
What is therelationship among the bio 
technologist, chemical technologist, 
medical technologist, engineering tech- 
nologist, media technologist, mechani- 
cal technologist, and the many others 
that share the concept of technology 
and its applications? Whenwehave 
people educated to the point of ex- 
plaining thesignificanceoftheserela- 
tionships, they will be able to under- 
standtheneedtortechnology educa- 
tion. 

The second issue is attraction . If we 
cannotattractsignificantnumbersof 
bright young students into the field of 
technology education and then keep 
them in education, we will cease to 
exist and this will no longer be an 
issue. The value we place on educa- 
tion is evident by the salaries we pro- 
pose toattractthe brightestand bestto 
work with ourchildren. Until begin- 
ning teachers’ annual income moves 
them from the poverty level to a point 


significantly above that of theirfellow 
graduates, we will continue to slide to- 
ward oblivion. This will leave the door 
openforinadequatelypreparedpeople 
to fill the void or forschool personnel 
andthepublictoassumethatagenerous 
supply of computers in the school will 
meetfullythe need fortechnology edu- 
cation . Theshortage of qualified people 
forour university programs is a major 
deterrent to progress in our field . We 
needtoencouragemorequalityteachers 
togobacktoschoolandpreparetobethe 
university instructorsfortomorrow. 

The lack of an accepted and repre- 
sentative curriculum of high quality is 
another compelling problem. The 
completion of theTechnologyfor All 
Americans Project and resulting cur- 
riculum will hopefully nullify this as an 
issue, but the many industrial arts courses 
w'thnamechanged to technology edu- 
cation leave me cautiouswith reference 
to prospects for the future. Tight local 
control of the school in many states will 
probably continue tostandintheway of 
the curricular developments in response 
totechnologicaladvancements. 


BazerJ .Barnett Interim Dean 
School of Technology 
North Carolina Agricultural & 
Technical State University 


Critical Changes in fee hnology 
Education 

The new millennium will usher in 
many changes and challenges torthe 
educational enterprise thatwill educate 
the youth of this nation . Many of the new 
millennium educational activities will 
be centered on the need forenhanced 
computerskills, development of tools to 
assessthelevelofleaming,andcommit- 
ted to improving the quality of the stu- 
dentperfoimance.Severalleamedsoci- 
eties are addressing these educational 
activities and developing standards for 
preparing students in theirrespective 
disciplines torthe 2 1 st century. For ex- 
ample, standards have been developed 
for science and math . For the discipline 
oftechnologyeducation,thestandards 
projectTechnologyfor All Americans is 
nearing completion. 

It is critical torthe survival of technol- 


ogy education that leaders of the disci- 
pline understand the reality of what is 
happening in thetotal educational en- 
terprise. Technology education teach- 
ers and administrators should spend 
less time debating issues such as tech- 
nology education versus trade and in- 
dustrial education, technology educa- 
tion versus educational technology, and 
otherissues that have been around for 
many years. More time and energy 
should be directed toward broaderis- 
sues related to the total educational 
enterprise. Thesuccessandacceptance 
of technology education asa discipline 
integral to the total educational enter- 
prisedependson howwe (themembers 
andleadersoftechnologyeducation) inter- 
actwith others outside ourdiscipline. 

The membership of technology edu- 
cation can begin this interaction by 
asking to what extent is technology 
education positioning itself to be inte- 
gral to the U.S. Department of 
Education’sStrategic Plan 1 998-2002 
as set forth by Secretary Riley of the 
Department of Education. This strategic 
plan is framed by seven educational 
initiatives. The first three are a direct 
response to President Clinton 's Call-to- 
Action for American Education in the 
2 1 st Century, and the last fourare strat- 
egies forimplementing the first three 
initiatives. 

These seven educational initiatives 
will define the educational enterprise 
torthe new century. If technology edu- 
cation is to be an integral component of 
strategicimportancein thetotal educa- 
tional enterprise of the new century, it is 
critical that leadership of technology 
education include in its strategic plan 
elements of the seven educational ini- 
tiatives and thus help ensure that all 
children will beableto: (a) readinde- 
pendentlybytheendofthethirdgrade; 
(b) masterchallenging mathematics, in- 
cluding thefoundationsof algebra and 
geometry, by the end of the eighth 
grade; (c) be prepared forand able to 
afford at least two years of college by 
age 1 8 and be able to pursue lifelong 
learning as adults; (d) have a talented, 
dedicated, and well-prepared teacher 
intheirclassroom; (e) have their class- 
room con nected to the I ntemet by the 
year2000 and be technologically liter- 
ate; (f) learn in strong, safe, and drug- 
freeschools;and (g) learn according to 
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challenging and clearstandards of 
achievementand accountability. 

Thefollowingstatementsandques- 
tionsfortechnology educators to pon- 
derevolved out of the last four educa- 
tional initiatives. All students should: 

• Have a talented, dedicated well- 
prepared teacherin every classroom. 
Secretary Riley (1997) stated in his 
back-to-school speech that 2.2 million 
teachers will need to be recruited in 
thenextdecade.and he issued specific 
challenges to higher education, 
communities, states, local districts, and 
Congress. Will technology education 
be proactive orpassive and thereby 
continue tosee technology education 
classrooms with teachers who are not 
certified to teach technology 
education? 

• Havetheirclassroomsconnectedto 
the I n ternet by the year 2000 a nd be 
technologically literate. Technology 
Innovation grants totaling $30 million 
are available to help support the 
challengeof preparing newteachers 
and supporting existing ones to teach 
effectively. Itisclear that theSecretary 
focusesontechnologyand theuseof 
computers: but he stresses the 
importanceofenhancingteacherskills 
and their professional development, 
especiallyintheuseofcomputersand 
advanced leamingtechnologiesintheir 
classrooms. Technology education 
must obtain the funding required to 
educate students who will be tech- 
nologically literate. To accomplish this 
critical change, there must be more 
involvement of secondary school 
technology teachers, local and state 
technology educationsupervisors, and 
technology education teacher 
educators at the national level where 
funding decisions are made. 

• Learn in response to challenging and 

clear standardsof achievement and 
account-ability.SecretaryRileystresses 
the importance of voluntary national 
tests that show what students have 
learned and what they have not 
learned. Is the Technology for All 
American Project being shared and 
discussed with key leaders in the 
Department of Education who can 
promote the cause of standards for 
technology education across 
disciplines? 

• Learn in strong, safe, and drug-free 
schools. This fall there will be three 
regional conferences on Improving 
America ' s Schools. These conferences 
will be held in the following cities: 
Portland, OR: Denver, CO: and 
Nashville, TN. Will the leadership of 
the disciplineoftechnology education 
attend one of these conferences to 
network with leaders from the total 
educational enterprise? 


I have been involved in technology 
education for25 years as teacher, state 
consultant fortechnology education, 
teacher educa torfortech nology edu- 
cation, department chair, and now in- 
terim dean of a school of technology. 
From all of these positions, I haveseen 
the discipline progress rapidly. I have 
also seen the discipline become stale 
and attimes stall. Technology educa- 
tion must be dynamic and thus pre- 
paredfor change. Weshouldnottorget 
our history. Therein lies the foundation 
forthe future of the discipline. We must 
understand howtechnologyisimpact- 
ing the discipline from many angles. 
We must determine the course of tech- 
nology educationatalleducational lev- 
els and how it relates to other disci- 
plines. If the profession is to be an 
integral componentof strategic impor- 
tance in the total educational enter- 
prise in the2 1 st century, the discipline 
must anticipate and respond rapidly to 
accelerating technological and socio- 
logical changes. 
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M.J amesBensen, President 
Bemidji State University 


Invent the Future Rather Than 
Reinventthe Ra st! 

If technology education is to be an 
integral componentof strategic impor- 
tance in the total educational enter- 
prise of the new century, it must em- 
bracechangeatarateneverevencon- 
ceivedofinthepast! Changemustbe 
central to the way that people think, 
act, and assess. T echnology, by its na- 
ture, is the engine of change. It is essen- 
tial that the very core of the tech nology 
education curriculum leads and en- 
couragesstudentstobechangeagents. 
Harry Quadracci, CEO of Quadgraph- 
ics,oncestated,‘‘Changeisourbread 
and butter, doing it betterthan every- 


one else is our job security!” Mr. 
Quadracci understands very well that 
the lifeblood of his enterprise is the 
abilitytomoveatlightningspeedandto 
deliver quality service to satisfied cus- 
tomers. Imagine a technology educa- 
tion program thatisdevoted toexcel- 
lence, willing to never teach the same 
contenttwice,andenablesstudentsto 
grow to levels of excellence in perfor- 
mance thatdazzletherestoftheschool 
andcommunity! 

The amount of know-how, orcon- 
tent, in thestudy of technology doubles 
about every 18 months. To keep our 
students engaged in relevant learning 
experiences dictates that we teach 
through thedesign approach, useexpe- 
riential, first-hand involvement in solv- 
ing problems, and engage them in in- 
venting thefuture. Price Pritchett stated 
that ‘‘the bestway to predict the future 
is to invent it.” This suggests that the 
bestwayto knowwhat’scomingisto 
putyourself in charge of creating the 
situation you want. Be purposeful. Look 
atwhat’s needed nowandsetabout 
doing it. Action works like a powerful 
drug torelievefeelingsof fear, helpless- 
ness, anger, uncertainly, ordepression. 
Mobilize yourself because you will be 
the primary architect of yourfuture. 
One of the keys to being successful in 
yourefforts is to anticipate. Accept the 
past, focus on the future, and antici- 
pate. Considerwhat’s coming, what 
needs to happen, and howyou can rise 
to the occasion. Stay loose. Remain 
flexible. “Instead of changing with the 
times, make a habit of changing just a 
littleaheadofthe times” (Pritchett, 1 998, 
p. 40) . So it must be in leading technol- 
ogy educationinto the newmillennium. 
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David Bjoikquist; Professor Emeritus 
University of Minnesota 


Learner- Centered Education in 
Technology 

It is my intention tosuggest changes 
andimprovementsforeducationintech- 
nologyinclusiveof technology educa- 
tion, vocational-industrial education, 
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humanresourcedevelopmentin indus- 
try, and industrial technology. These 
are the several areas that generally en- 
compass the responsibilities of mem- 
bers of the Mississippi Valley Technol- 
ogyTeacherEducation Conference. 

Many of the goals of public educa- 
tion focus on development for adult life 
including preparationforoneofthe 
universalactivitiesofadults;worldwide, 
that is work. Work, both paid and un- 
paid, occurs in places of employment, 
homes, and throughoutcommunities. 
Much of theschool's curriculum is de- 
signed to prepareyoung peopleforwork, 
and justification forsubject matteris 
often economic. School curricula are 
keenly attuned to the suggestions of 
business and employers. 

When long-term, mutual commit- 
ments were made by employers and 
employees, business needs were per- 
ceived to serve individuals as well. To- 
day, lifetime employment is unlikely. 
Worker needs differfrom those of em- 
ployers. Manywhoareenteringtoday’s 
laborforce will be temporary orcon- 
tractworkers, and many more will ex- 
perience layoffs and unemployment as 
part of theircareers. Employers will not 
guide thecareeradvancementofwork- 
ersand will not beresponsibleforinsur- 
ance plans, pensions, vacations, and 
sick leave. 

With employers playing a reduced 
role in the lives of workers, the locus of 
planning can beshifted from the work- 
place. Formany, the homecan become 
the centerof attention. Holistic plan- 
ning (considering the family'sresource 
base, lifestyle, and what it wants to 
produce) can include thework of the 
home, community, and employment. 
As disembodied employees hired be- 
causeoftalentsappropriatetocomplete 
an employer-defined task, individuals 
cannot afford to plan around the needs 
ofaparticularemployerorestablished 
occupation . Within the context of this 
psychology and economics, individu- 
als should know and develop those 
skills that are most satisfying and are 
performed best. 

Important learning can occurin all 
forms of instruction in machine-based, 
political-social, and othertechnology. 
Knowledge of technology used to orga- 
nize workand definejobs, to control 
processes and persons, and to return 
powerto individuals are examples of 


critical social-political technologies. 
The discovery, exploration, and devel- 
opment of talents can be realistic in 
classes where tool-andmachine-based 
technology is taught. Many lessons of 
technology will be economically im- 
portant and others will enhance the 
satisfaction of daily living . 

Control of a learner-centered cur- 
riculumin technology cannotbegiven 
overto those with self-centered inter- 
ests. Business leaders and employers, 
to whom a continuing supply of able, 
cost-effective workers is important, 
should be heard butshould notdictate. 
Vendors whosell enticing packages of 
instructional materials and equipment 
are more likely to be motivated by sales 
prospectsthanbytheleamingneedsof 
students who use theirproducts. Arou- 
tine course of instruction created by 
outside powers runs counterto the de- 
cision-making and controlling skills that 
learners need. 

If instruction in technology is to be 
strategically important, it must be of 
worth to its clients. At present, the con- 
ditions and impact of work make that 
an important focus forallcitizens.lt is 
of comfort to know that employers, 
families, and communities will be well 
served by a learner-centered study of 
technologythatproducesindependent, 
self-assured, problem-solving citizens. 


Sharon A. Biusic , Assistant Professor 
Technology Education 
Virgi nia Polytechnic Institute & State 
University 


C ommitmentto a C ure 

Most technology educators would 
agree thattechnologyeducation/sgen- 
eral education and that general educa- 
tion is intended to meet the needs of all 
studentsintheschool. But,anykeen 
observer can clearly see that the vast 
majority of technology education stu- 
dentsandteachersrepresentonlyabout 
half ofthe population. Technology edu- 
cation is clearly not meeting the needs 
of everyone when theoverwhelming 
majority of its students, teachers, ad- 
ministrators, and leaders is dominated 
by onegender: males. Can a program 
truly be recognized as general educa- 
tion if it chiefly attracts males and seem- 
ingly caters to the needs of only one half 


ofthe population? 

Despite some attempts in the past 
decade to broaden theappeal of tech- 
nology education to both males and 
females, there is still an incrediblegap 
in female representation in technology 
education at all levels. Why is this the 
case? Is it because girls and women are 
not interested in technology? Are fe- 
males lesscapableintechnologyand 
therefore less apt to partici pate in tech- 
nology education? Does technology 
education need to change or do fe- 
males need to adapt? How can we 
explain andrectify this representation 
gapintechnology education? 

Technology educators are remiss if 
they continue to overlook the serious- 
ness of this incessant problem in tech- 
nology education. Just as alcoholism, 
dysentery, heart disease, and tubercu- 
losis require appropriate and aggres- 
sive medical attention, this chronic gen- 
derrepresentation problem in technol- 
ogy educationrequiresappropriateand 
aggressive remedial therapy in orderto 
correct the situation. A multifaceted 
approach that involves critical analyses 
of K- 1 2 curricula, teaching strategies, 
facilities, and public relations efforts 
will likely lead to finding a cure forthis 
chronic problem. But, itwon’t happen 
unless dedicated researchers and edu- 
cators make a commitmentto finding a 
cure by soliciting assistance and guid- 
ance from experts. This problem is not 
likely to be solved from within by tech- 
nology educatorsalone.ltwill undoubt- 
edlyrequireexternal evaluations, cou- 
rageouschanges,andboldattemptsto 
alteringrainedpattemsofbehaviorand 
entrenched practices in technology 
education programsandorganizations. 

As educators critically assess the role 
of technology education in the total 
educational enterprise, this persistent 
problem demands forthright attention 
and positive action. Technology edu- 
cation will never truly be general edu- 
cation — an integral and meaningful 
component of everystudent'seduca- 
tional experience — unless this obvious 
flaw is remedied through whatever 
meansisnecessarytodoso.lnsodoing, 
it is just possible that technology edu- 
cation may finally be recognized as an 
educational program that serves the 
needsofa/lstudentsinthenextcentury 
and beyond. Moreover, this focused 
approach may alsobethemuchsought 
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after antidote to oilmen ts such as de- 
clining enrollments, teachershortages, 
and program closures thatthreaten the 
future of technology education. 


J amesj . Buffer, J r., Professorand 
Associate Dean Emeritus 
The OhioState University, and 
Horace G. Fralin Professorand Dean 
Emeritus 

Virginia Polytechnic Institute &State 
University 


Foryears, I've been plagued with a 
recurring dreamthatlwasscheduledto 
submit a written report to one of my 
former (not old) professors, and not 
knowing how I would find the time to 
fulfill the commitment. Now, afterar- 
riving home after traveling forseveral 
weeks and needing to catch up with 
personal and professional commit- 
ments, I find myself with a similar di- 
lemma. Timeconstraints withstanding, 
I am humbled by Ray Karnes' request 
that I participate in his professional 
rodeo andsubmitacontributionforthe 
MVTTEC. Besides, this maybe theway 
to bring closure to my recurring dream. 
The good Lord knows that one should 
nottemptthewrath of M. Ray Karnes. 

Addressing the assigned topic is, in 
itself, a majorchallenge but also an 
opportunity to provoke thought and 
dialogue among those responsible for 
influencing educational policies and 
programs that will help ensure techno- 
logical literacy in oursociety. Thirty- 
nine years ago, Karnes ( 1 959) demon- 
strated his vision forthe improvement 
of technology education in his classic 
work,“lmproveorPerish.” Anumberof 
very capable professionals, many with 
whom I had the privilege of working 
with, were influenced by Karnes' rec- 
ommendations as evidenced by the di- 
rection of their professional initiatives 
andaccomplishments.Sowhyarewe 
revisiting? 

Issuesand Concerns. Onemightre- 
spond that we are interested in continu- 
ous improvement since, as educators, 
commitmenttoachievingqualityand 
excellence in our endeavors is a high 
priority. Given thestatus of the technol- 
ogy education profession today, such 
action seems prudent. A reality check 
suggestsmajorifnot alarming decreases 
in K- 1 2 enrollments; closing and cur- 
tailmentofteachereducationprograms; 


shortages of qualified teachers; and lack 
ofunderstandingamongpracticingedu- 
cators (K- 1 2 and collegiate) , lay people 
(parents, students, andcommunity lead- 
ers) , and policy decision makers (elected 
andappointed government officials) of 
its mission and goals. Too often, the 
typical response from the general popu- 
lous is that technology education is the 
study of computers. Wow, this is like 
suggesting that 30 years ago industrial 
arts was the study of wood- or metal- 
working machines. Bottom line is that 
the sum of these factors equals less- 
than-desirablesupportfortechnology 
education by ourcustomers. 

Can we assume that the major re- 
search anddevelopmenteffortsof the 
past30years, manyfunded byfederal 
andstateagencies,thatfocusedoncur- 
riculum development, learning and 
human behavior, teacherpreparation, 
leadership, and technology along with 
a few thousand papers presented at 
local, state, and national conferences 
weremisdirectedorunheeded? Or, were 
there otherreasons forthe apparent de- 
clineintechnology education programs 
thatweshould considerwhen seeking 
waystoensurethattechnologyeduca- 
tionistobeanintegralpartoftheeduca- 
tional enterprise in the next century? 

From my perspective, too many in- 
dustrial arts educators were following 
theirown agenda without concern for 
the opinions of the total professional 
community. Somewent forward and 
programs became disparate units with- 
out any unifying theme. The end result 
is that technology teachereducation 
enrollments declined, “leaders” have 
embracedquasi-engineeringprograms 
at thecollegiate level, and enrollments 
andsupportforK-12programsdeclined. 
And to fill this void, our colleagues in 
mathematics, science, andinstructional 
technology (the area most lay people 
andeducatorsseemtoequatewithtech- 
nology education) are now providing 
theleadershipfortechnology education. 

Recommended Changes and Im- 
provements. Manypopularbookson 
the best sellers' list, which focus on re- 
engineeringandleadershippracticesto 
improve individual performance and 
corporate outcomes, might be of some 
benefit in addressing this challenge. 
But, ratherthan scan the menus of the 
day fora quick or popularfix, allow me 
to recommend some basic leadership 


andmanagementprinciplesthatmight 
be effective in helping to achieve our 
desiredgoal. 

1 . Focus on what are perceived as 
the unique mission and goals of tech- 
nology educationanddevelopconsen- 
sus among the profession to limit edu- 
cational initiatives underthe sponsor- 
ship of technology education. Consen- 
sus of what this unique mission is or 
should be appears to have eluded the 
profession; and as a result, there ap- 
pearstobeaconflictbetweenwhatthe 
leadership sees as being the mission of 
technology education and themission 
as perceived by the field 's customers. 
These differences suggest that the cus- 
tomers are not satisfied with the prod- 
uct created by the leadership and have 
chosen todirecttheirloyaltyandfunds 
elsewhere. Myhopeisthatthe ongoing 
Technology for All Americans Project 
will provide the compass to redirect 
andenergizefuture technology educa- 
tion initiatives. 

2. When formulating the mission 
statement, rememberthe historical roots 
andfoundationfromwhichtechnology 
education has evolved and recognize 
theenduringvaluesstudentsderivefrom 
its diverse instructional programs. Con- 
sider policies and goals that aresup- 
ported by historical precedencebutare 
alsoeducationallyandtechnologically 
releva nt to the 2 1 st century . While the 
materials, tools, equipment, and pro- 
cesses that have been part of our pro- 
gramsareeverchanging,thebasictech- 
nological principles and concepts re- 
main constant, thus providing continu- 
ity and integrity to the discipline. 

When considering this second prin- 
ciple, build upon the strengths of the 
profession and its many accomplish- 
ments. We ha ve a lot to be proud of and 
need to capitalize on these positive 
aspects. This includes technology 
education's rich historical record of 
laboratory-based curriculum and in- 
structional programs; quality profes- 
sional and scholarly publications; out- 
standing professional associations and 
affiliations with government, business, 
and other professional organizations; 
and its unique contributions to educa- 
tion and society. 

3. When developing curriculum 
guidelines for K- 1 2 and collegiate pro- 
grams, focus again on technology 
education's central mission. Decide 
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whether technology education is a 
method of teaching and used to en- 
hance theteaching, understanding, and 
application of other established disci- 
plinessuch as mathematics and sci- 
ence. Or, is it a discipline or subject that 
focuses on the study of technology? 

Hopefully, the latter statement will 
be chosen and the profession will then 
determine how technology may be 
modified to limit the parameters of its 
curriculum . My analysis of the articles 
appearing in the profession's publica- 
tions and of the presentations and ex- 
hibits at its national conferences sug- 
gests that the profession has chosen to 
focus instruction on the study of tech- 
nology, broadly definedwith a plethora 
of such modifiers as manufacturing, 
textiles, medical, engineering, ad in- 
finitum. Frankly, this “we're anything 
youwantustobe”approachwillseethe 
demiseoftechnologyeducationasa 
discipline with integrity and value that 
earn it an important position in the edu- 
cational complexof the next century. 

The middle of the road approach 
assumes thattechnology education isa 
hybrid and is used as a method when 
appropriate to othereducators and 
policy makers. It becomes a discipline 
orsubjectwhenateacherissuccessful 
in delivering instruction that provides 
added value to the curriculum as evi- 
denced by student choice or recog ni- 
tion by othercolleagues. I would hope 
thattheformerisnottheprimary choice 
of educational leaders since this per- 
ception of the field would certainly 
curtail the expansion and continual 
evolution of technology education asa 
recognized program area. 

4. Recognize the value and need for 
tech nological studies i n oursociety that 
will enable citizens to understand and 
cope with the myriad of changes occur- 
ring in ourdaily lives. Build curriculum 
and instruction on those unique techno- 
logicalconceptsandknowledge that af- 
fect oursocial, economic, and political 
well-being, but without replicating the 
domainsofotherdisciplinesorsubjects. 

5. And finally, be proud of your 
profession and makeacommitmentto 
work collectively fora common goa I — 
that of promoting the advancement of 
technology education as a viable and 
integral componentof our educational 
fabric. Above all, remain passionate 
about your profession and do not sell 


out to the whims of others riding a 
ba ndwagon derived from the menu of 
what looks good today. Hopefully, the 
collective wisdom of the professionals 
participating in thisscholarly sympo- 
sium will work to achieve a win-win 
situation. In reality, the winners will be 
the future students and citizens who 
will provide the leadership forthe next 
century. 

In summary, mywish is that future 
technology education programs will be 
framed torepresentthefundamental 
values as espoused in the Seven Cardi- 
nal Principles as well as the national 
goals of America 2000. And, more im- 
portant, all learners will have opportu- 
nities to further theirdevelopment in 
active learning environments (labora- 
tories) that involve doing and the appli- 
cation ottechnological knowledgeand 
skills to achieve desirable goals. Em- 
powermentandindependence (self-re- 
lianceandresourcefulnessjwillbethe 
ultimateoutcomesandcommunity ben- 
efits of this goal. 

Theattainmentofthesegoalscannot 
be adequately achieved primarily 
through instruction limited tocomputer 
simulations ortoyssuchasTinkerToys 
orLEGGO blocks. Rather, students need 
to have experiences with real tools, 
materials, equipment, and processes in 
laboratory settings that enable them to 
achieve tech nical skills a nd com peten- 
cies to solve problems confronted in 
daily life experiences. 


Rodney L C uster, Chairperson 
Departmentof Industrial Technology 
Illinois State University 


Prospectsfbrthe Future: It sOur 
Cal 

Ourcharge was to identify needed 
changes. However, it would be a mis- 
take nottoaddresstheareaswherewe 
should persist with current practice 
before recommending changes. I will 
address theseand then switch to several 
items that will require substantial 
change. Muchotthegeniusandappeal 
of technology education-related pro- 
grams over the years has been our 
"hands-on” orientation. High percent- 
ages of students learn best when they 
areactively engagedin meaningful ac- 


tivity. At all cost, we must resist and 
reject a move to simply talk and think 
about technology (its history, role in 
society, implications forthe future, etc.) . 
It is also vitally important that the pro- 
fession do everythi ng that can be done 
tocapitalize on thesoon-to-be-released 
standards derived from theTech nology 
for All Americans Project. This should 
include an array of spin-off activities 
including curriculumdevelopmentand 
teacherin-service, as well as assess- 
ment and programstandards.Wemust 
find ways to make the most of this 
vitally important effort. A third thrust is 
tocontinueto findwaysof providing in- 
service programs forteachers. A num- 
ber of teachers, while open, interested, 
and willing to learn new content and 
skills, will not be able to do so without 
help. The old axom that ‘ ‘we teach how 
we were taught” persists. Ourteachers 
who want to changeand grow need to 
be given the opportunity to learn from 
the profession ’ s best. 

Needed Changes. Three majorprob- 
lems must be resolved if the profession 
is to become and remain viable. First, 
we are on the brink of a crisis in tech- 
nology teachereducation. Shrinking 
numbers of universities and colleges 
areofferingtechnologyteachereduca- 
tion. If this pipeline issue cannot be 
addressed, the profession will starve 
from a lackof supply. Asecond change 
ismoreofanopportunity.Tremendous 
opportunities exist to partnerwith sci- 
ence, mathematics, andotherteachers 
to delivertechnology education. The 
evidence of a new openness is clear. 
Technology education is represented at 
NSF.The National Research Council's 
Science Standards contain a significant 
technology education component. 
Growing numbers of principals, par- 
ents, and policy makers are becoming 
aware of the value of technology edu- 
cation. If we can find ways to work 
creatively and collaboratively with 
teachers from otheracademic areas, 
ourfuture in the schools could be very 
bright. We’re likely to fail if we attempt 
to add yet anotheritem into the already 
crowded curriculum. The key toinclu- 
sion is genuine collaboration. Competi- 
tion and exclusion simply will not work. 

Finally, if we are to become a viable 
force in the schools, we m ust learn how 
tospeakalanguagethattherestofthe 
worldunderstands.Mostpeopleunder- 
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stand technology, but some of us do 
not. The Standards should be a major 
help, but they will not be enough. As a 
profession, wemustfindwaysof talking 
about and, probably much more im- 
portant, showing the public what we 
mean by technology education. Inor- 
dertovalueourcontribution, people 
mustfirst understand who we are. 


FfeulW.DeVore, Professor Emeritus 
West Virginia University 


ReastancetoChange 

The question you raise assumes that 
technology education should be an in- 
tegral component of strategic impor- 
tance in the total education enterprise. 
You may be able to get away with this 
assumptionamongthetechnology-edu- 
cation-true-believercrowdwhilerelax- 
ing at the hotel lounge, but notin the 
real world. Just because the true believ- 
ers say technology education is of stra- 
tegicimportancedoesnotmakeitso. 
We do know that technological inven- 
tion and innovation are the keys to 
economic growth and development. 
And we know that a technologically 
literate and creative citizenry is essen- 
tial in a global competitive market. We 
also knowthattechnological knowl- 
edge and know-how are vital ingredi- 
ents in anyscheme of national and civil 
defense. 

Institutions, governments, and bu- 
reaucraciesdonotchange themselves. 
They are changed from the outside. So, 
as much aswe might believe we can 
change the profession from within, the 
lessons of history are against us. None- 
theless, since I was asked to respond to 
the question, I offerthe following possi- 
bilities to a few courageous leaders 
about howchange can beattained to 
meet the challenge of the next century. 

Oneway is to obtain national legis- 
lation that makes technology education 
the ‘ ‘integral component' ’ referred to in 
the question. I doubt that this is pos- 
sible, given the current stateof affairs. 
There are too many weak sister pro- 
grams out there. Who would want to 
support legislation that merely perpetu- 
ates the present? We might have a 
chance if we agreed to include, as part 
of the legislative goal, a program that 
eliminates all weak undergraduate and 
graduate teachereducation programs, 


public and private. These weak pro- 
grams only perpetuate the problem. 
There is precedence forthissuggestion. 
The medical profession, with heavy 
outside pressure, made the move to 
eliminateweakprogramsoverl OOyears 
ago. The result of the change was the 
creation of a medical profession that 
today provides health care second to 
none in the world. 

Seeking a political solution through 
national legislation , however, will only 
delay the inevitable. The problems the 
profession faces require long-term ef- 
forts outside the control of the present 
structure. The problems faced by the 
field of technology education are too 
complex to be left to the shifting views 
of peripatetic school administrations 
andthechangingagendasandcommit- 
ments of colleges and universities. A 
betterway is to create a free and inde- 
pendent, dedicated national academy 
orcenterof exceptionally high quality. 
Linked tothe national academy orcen- 
terwouldbea number of regional cen- 
ters. These regional centers would re- 
place current antiquated teacheredu- 
cation programs.Theacademyandthe 
regional centerswould bestaffed by the 
brightest and bestwithin and outside 
the profession, noneofwhomwith per- 
manenttenurebutallofthemdetached 
from reactionary influences. 

The establishment of the national 
academy with regional centerswould 
enable the profession to attain the criti- 
cal mass so necessary in the complex 
field of technological studies. National 
and regional centers will provide the 
profession with greater political clout, 
prestige, and visibility. And, if linked 
appropriately with the private sector, 
the field will be supported more ad- 
equately in all ways. Moving in these 
directions will make fora dynamicand 
prestigious profession capo ble of meet- 
ing the needs of ouryouth in technol- 
ogy studies in the next century. 


William E Dugger, J r., Director 
Technology for All Americans Project 
InternationalTechnology Education 
Association 


"lee hrxilogy Education in the 
Millennium 

Technology education hasthegreat- 
est hope and vision of any school 


subject in the next millennium. It can 
help every citizen of the future develop 
technological literacy thatwill prepare 
them foranera of certain change and 
innovation, ttaving a technology edu- 
cation is as important as being able to 
readasonnetordeterminethesquare 
rootofanumberorknowingtheeffect 
of soil erosion in Asia. 

As we move into the year 2000 and 
beyond, itisimportantthattechnology 
education becomeanacademicsub- 
ject. In doing this, the profession must 
verify the intellectual domain (knowl- 
edge base and process base) that is 
essentialforeveryone to be technologi- 
cally literate. Also, it is important that 
we become close relatives with sci- 
ence, mathematics, social studies, and 
humanities in the public schools. Asa 
result of this, we must distance our- 
selves from the traditional vocational 
offeringsbecauseofthe misconception 
thatweareonlyin publicschools to 
prepare people forjob-entry skills. 

In terms of our content, we must 
identify what every child should know 
and be able to do in orderto be techno- 
logically literate. This means that we 
must divorce ourselves from an indus- 
trial content base and move to a tech- 
nological content base. It is also impor- 
tantthatwebecomealignedwith offer- 
ing such topics as introduction to engi- 
neering at the late high school level. 
Engineering concepts may also bein- 
cluded in earlier grade levels at the 
elementary and middleschool. 

It is imperative that technology edu- 
cation courses comply with standards 
relevanttothefuture.TheSfandardsfor 
Technology Education: Content forthe 
Study of Technology must be used as a 
meansfordevelopingcurriculain grades 
K-l 2. Also, as a result of Phase III fund- 
ing, hopefully our profession will em- 
bracestandardsforstudentassessment, 
teacher enhancement, and teacher 
preparation, and meet fully the new 
program standards. Itisimportantthat 
the profession rally around these stan- 
dardsasameansforpropellingtechnol- 
ogyeducationinto the next millennium. 

Finally, we must develop a research 
agendaforthestudyoftechnology.This 
research agenda should be actively 
pursued in the future so tha twe are able 
to provide quantitative and qualitative 
answers to questions pertaining to the 
effects of teaching and learning in tech- 
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nology education. In addition to 
strengthening research in universities 
as we plan for the future, it is vital that 
classroom teachers be prepared to pro- 
mote and pursue classroom-based re- 
search on a day-by-day basis. 

All of the above items are most im- 
portant in moving usfrom an elective 
area in the public schools to a required 
subject andanintegral part otthecore 
education of allstudents. Only through 
much work and change can we be 
viewed in the future as an essential part 
of education for everyone in the new 
millennium. 


Mic hael Dyrerrfurth 

Professor & Graduate Coordinator 
Department of Industrial Education & 
Technology 

Iowa State University of Science & 
Technology 


Ensuring the Future oflec h no logy 
Education 

Technology eduation will have a 
future regardless of whetherwe will be 
asignificant part of it! We seem to be 
seeing only parts of the puzzle. Where 
is our profession's perspective? The 
same perspective thathasengaged us 
so actively in conceptualizing models 
of technology that enableustounder- 
stand and develop understanding of 
technology seems to be missing in our 
own welt-anschauungwhenit comes 
toourviewon technology. Why don't 
we see a continuum of programs, 
each important in its own right, linked 
in a multitude of ways to form a compre- 
hensive networkof opportunitiesforeach 
memberin oursociety? 

We seem instead to be doomed to a 
perpetual panoply of attempts to “posi- 
tion” ourindividual facets of the profes- 
sion in a futile attempt to outmaneuver 
otherfacets of education . With all the 
characteristicsofbraggadocio,weseek 
to develop rationales that are in tended 
to drive homeourimportance to others 
who we apparently think are decision 
makers. This is like whistling in the dark 
tomusterourcourage! Weseemto 
thin k that we are relegated to an ongo- 
ing inferiorposition. Cleariy we need to 
raise ourown self-image! 

Butwhatelse needs to happen? In 
my view, it seems weshould concen- 
trateonthetaskat hand, namely, help- 


ing people develop an understanding 
of and capability with technology . This 
would require that we actively collabo- 
rate with ourpartnersin technical edu- 
cation, vocational education, elemen- 
tary education, industrial and engineer- 
ing technology, engineering andsci- 
ence, and industrial training. You say 
we are doing that already! Really? If so, 
then why despite ouracknowledged 
nationwide shortage of technology 
teachers can we not seeasingle joint 
initiative where the combined efforts of 
the ITEA, NAITTE, CTTE, TED of the 
AVA, and othersare converging on this 
crisis? 


IhomasL Erekson Director 
School of Technology 
Brigham Young University 


There is an old saying that the more 
things change the more they stay the 
same. This is the case with technology 
education (and its predecessor, indus- 
trial arts). 

As a profession, we have experi- 
encedsignificant changes in the transi- 
tion to technology education . How- 
ever, the issues confronting us are strik- 
ingly similarto those we faced decades 
ago. It is troubling to realize that the 
general conditions of our profession 
that existed in 1959, when M. Ray 
Karnes penned “Improve or Perish,” 
appearto be prevalent today. As in 
1 959, technology education currently 
facesreduced budgets, increased com- 
petition from required courses in the 
curriculum, and to some extent a lack 
of recognition and acceptance. Why? 
The profession seems to lack focus, 
evidenced by a wide variance in pro- 
grams: some have remained industrial 
arts shop programs, yet others are on 
thecutting edgeof theinformation age. 
Why? 

Thecomplexitiesofthesituationdo 
not lend themselves to simple answers. 
However, from my perspective the an- 
sweris grounded in leadership, orthe 
lack thereof. In years past there was 
strongstateand local education agency 
leadershipfortechnology education (in- 
dustrial arts) , as well as dynamic leader- 
ship in universities involved in prepar- 
ing technology teachers and supervi- 
sors. This leadership also found expres- 
sion in strong state and national profes- 
sional associations. Wecanreviewour 


historyandnamethestrongleadersof 

thepastand,tosomeextent,lamentthe 

perceiveddearthofstrongleaderstoday. 

Did formerleaderslayafoundation 
thatassured technology education's 
place as an integral component of stra- 
tegic importance in education in the 
21st century? Iftheydid,whyarewe 
still tryi ng to identify the critical cha nges 
orimprovements needed to secure a 
placefortechnology education in the 
next century? Wehadstrongleadersin 
the past, but there was little unity in the 
profession . The philosophical conflicts 
among the past university leaders, and 
to some extent thestate supervisors, is 
well documented. Strong leaders, with 
theirdevoted disciples, often created 
conflictswithin the profession. Wespent 
ourenergies infighting ratherthan com- 
municating to the education commu- 
nity and to the public at large the great 
benefitsstudents accrue through tech- 
nology education. Toassure thattech- 
nology education is an integral compo- 
nentofstrategicimportanceineduca- 
tion in the 2 1 st century, our profession 
needs unified leaders who will develop 
a shared vision forourfuture. Without 
ashared vision, technology education 
will never fulfill its potential in educat- 
ing theyouth of today forthe world of 
tomorrow. In his book The Fifth Disci- 
pline , PeterSenge (1990) noted that 
“. . .few, if any, forces in human affairs 
are as powerful as shared vision” (p. 
206). He further stated that “when 
people truly share a vision they are 
connected, boundtogetherbya com- 
mon aspiration” (p. 206) . Peoplewith a 
shared vision "create a sense of com- 
monality that permeates the organiza- 
tion and gives coherence to diverse 
activities” (p. 206). Technology educa- 
tion needs a shared vision — a vision 
that will provide coherence within our 
profession. 

Senge ( 1 990) noted that a shared 
vision is "a force in people’s hearts, a 
force of impressive power” (p. 206) . 
However, the vision must beshared. A 
vision developed by an individual, ora 
small group, that is imposed on an 
organization (ora profession) tends to 
‘ ‘commandcompliance — not commit- 
ment” (p.206) . Perhaps trying to "im- 
pose” theirpersonal visions is why our 
past leaders, and theirdisciples, were 
unable tosecure a foundationforour 
programs (and profession) as an inte- 
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gral component in education . 

The benefits thatstudentsderive from 
technology education are critical to 
preparing them forlife and workin our 
technological society. We must realize, 
however, that sometimes even the best 
ideas fail to gain recognition and ac- 
ceptance.Senge ( 1 990) indicated that 
“new insights fail to get put into prac- 
tice because they conflict with deeply 
held internal images of how the world 
works, images that limit us to familiar 
ways of thinking and acting” (p. 174). 
Senge indicated that the ‘ ‘familiarways 
of thinking andacting” are mental mod- 
els. Mental models are very powerful as 
theyaffecthowweviewthings,andwe 
tend to view new things through the 
lens of our past experiences. Womac 
( 1 998) , when speaking of mental mod- 
els, stated that 1 ‘we need to beopen to 
newideasandshareourmental mod- 
els.” Vision, mental models, and unity 
are needed in ourprofession. 

If technology education is to be- 
comean integral component ofstrate- 
gic importance in the total education 
enterprise ofthe new century, we need 
to: (a) learn from our history, but not be 
controlled by it; (b) be willing to move 
outofourpersonal comfortzones;(c) 
changeourmental models, if you will, 
as a precursorto developing a shared 
visionforourfuture; (d) developashared 
vision; and (e) develop and support 
leaders who can guide the profession in 
achieving that vision. 

References 

Senge, P. M. ( 1 990) . The fifth discipline: The 
art and practice ofthe learning organiza- 
tion. NewYork: Doubleday. 

Womac, R . J . (1998, October) . The future of 
Visteon, an enterprise of Ford Motor 
Company. Speech delivered atthe Elec- 
trical Manufacturing and Coil Winding 
Conference, Cincinnati, OH. 


RjpertN. Evans, Dean Emeritus 
College of Education 
University of Illinois at 
Urbana-Champaign 


This is a tribute to Dr. Harvey Dean 
of Pittsburg, Kansas, who has done more 
than any other person to change the 
face of technology education in the last 
quarterofthe20thcentury. Unfortunately, 
heisnotamemberoftheMississippiValley 
Conference, andhemayevenbeunkncwn 


tosomeofitsmembers. 

What has Harvey Dean done? He 
has designed a system of equipment, 
furniture, and instructional materials 
fortechnology education in the middle 
school. He did not do this in a univer- 
sity, but through his own company, 
Pitsco. He has plowed back the profits 
from the sales of these teaching mod- 
ules into further development of his 
system and into its dissemination . The 
result is that more than 1 ,500 middle 
schools are using his curricula, far more 
than haveeveradoptedtherecommen- 
dationsof tax-funded curriculumstud- 
iesconducted by universities. 

As do all innovators, Dr. Dean owes 
greatdebtstosomeof his predecessors. 
In the second quarter of the 20th cen- 
tury, William Warnerdeveloped the 
concept ofa “Laboratory of Industries” 
at The Ohio State University. His orga- 
nization forinstruction rotated students 
from one instructional position to an- 
other. It used space and equipment 
efficiently, but few instructors seemed 
able to cope with teaching such a wide 
variety of simultaneous tasks. 

In the third quarter of the century, 
Don Maley of the University of Mary- 
land developed a revised curriculum 
based on testing and experimentation 
ratherthan the construction of take- 
home projects. During the same pe- 
riod, Henry Ziel, at the University of 
Alberta, used asimilarcurriculum but 
improved the effectiveness of instruc- 
tion by providing self- teaching media 
at each teaching station, thus conserv- 
inginstructorenergyandsupplement- 
ing the instructor’ s personal knowledge. 
He worked to disseminate his concepts, 
but few professors were willing to learn. 

As the last quarter of the century 
began, Harvey Dean began to use his 
company as a vehicle for curriculum 
development. I do not knowwhy Pro- 
fessor Dean left a university setting to 
develop his innovations, but 1 do know 
that few universities have been involved 
instudying, let alone promoting, his 
ideas. Other commercial firms certainly 
are aware of his successes. One com- 
pany afteranotherhas begun to sell 
modules that have more than a faint 
resemblance to the Dean (and Ziel) 
instructional materials and processes. 
Are universities not involved because 
they are afraid of using technology in 
technology education? Orbecauseof 


the “Not Invented Here” syndrome? Or 
because university faculties are less 
in touch with what is really going on 
in schools than are Dean and his 
competitors? 

A key question facing the Mississippi 
Valley Conference^ “Howshoulduni- 
versities be involved in technology edu- 
cation?” At onetime, manymembersof 
theconferenceworked hardtoreshape 
industrial arts and all of them prepared 
teachersforsecondaryschools.Today, 
the members are much more likely to 
be training technologists orinstructional 
administrators whoworkin business or 
industry. However, in response to the 
recentincreasein demand fortechnol- 
ogy education staff in secondary 
schools, some universities have revived 
theirteacher education programs. In- 
termittent attention to teacher educa- 
tion is understandable, but it is not 
desirable. 

There isan even more basic problem 
than periodicteachereducation. Major 
changes are occurring in technology 
education, but they have little relation- 
ship to what universities have been 
doing in the last quarter century. If 
universities are to be involved in tech- 
nology education, they also must be 
involved in curriculum development 
that consists of more than preparing 
endless lists of goals. Harvey Dean has 
set an example torus. Are we willing to 
acceptthechallenge? 

P.S. I have norelationship with Pitsco 
orany other company producing in- 
structional materials fortechnology 
education. 


DennisR Hersc hbac h 

Associate Professor 
Departmentof Educational Policy 
Planning and Administration 
University of Maryland 


Looking Rast2000 

Subject fields in theschool do not have 
an inalienable right to a secure and 
permanent niche in the curriculum. 
They maintain theirplacein theschool 
through thesupport of an educational 
public thatvalueswhatthesubjecthas 
to offer. For this reason , most su bject 
fieldsareconstantly balancing theirown 
professional identity with changing 
public priorities, altered perceptions 
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about schooling, and a larger peda- 
gogical climate thatitselfischanging. 
Subjects that continue to project value 
to theeducational public prosper; those 
that do not reflect value cease to exist. 
Somesubjectssimplytotteralongforan 
extended period of time, unable to fully 
articulate theireducational importance 
until they lose so much support from 
theeducational community thatthey, 
too, sink into oblivion. 

Technology education hasconsider- 
able potential togeneratesubstantial 
public support. However, the subject 
field is floundering in uncertainty. It has 
not been able to define itself in terms 
thatappeal to theeducational public's 
deeply held beliefs and values con- 
cerning whatshould be taught, why, 
and towhom.Thereare at least three 
majorchallenges that must be success- 
fully confronted in orderforthe field to 
continue to play a significant educa- 
tional role in the next century. 

First, and most important, technol- 
ogy education has to focus on how best 
it can serve students. Less time has to be 
spentonspeculatingabouttechnology 
itself, and more in finding out what 
parents and students expect from the 
field and how we can translate these 
expectations into programs that will 
address theirimmediateandconcrete 
education concerns. How does tech- 
nology education, for example, help 
youth achieve in school, prepare for 
jobs, pursue postsecondary education 
and training, and entersuccessfully into 
adulthood? U nless the field can respond 
satisfactorily to such concerns, it will 
not be able to mobilize public support 
behind tech nology education . The be- 
ginning point of programming is not 
technology. It is parent and student 
concerns. 

Second, the field has to build on 
what is probably its strongest educa- 
tional suit. Technology education best 
can be conceived as an interdiscipli- 
nary, activity-based subject field that 
offers students the opportunity to a pply 
knowledge to thesolution of practical, 
technological problems. The words in- 
terdisciplinary and activity need to be 
stressed. Perhapsnoothersubjectfield 
in theschool offers such an opportunity 
forstudentstointegrateknowledgefrom 
interrelated fields of study as they en- 
gageinself-directed activity si tuatedin 
a real-world context. However, the pro- 


fession has been painfully slowin mak- 
ing its case to the educational public. 

And third, it is crucial to generate 
support within the largereducational 
community ofwhich technology edu- 
cation is a part. Thefield has been too 
inward looking andself-occupied. One 
isstruck, for example, byaseeming 
lack of rigorous, systematic thinking 
about curriculum planning that largely 
ignores current educational reform ef- 
fortsand emerging learning theory. Yet, 
if thefield is unable to engage in mean- 
ingful dialoguewiththegreatereduca- 
tional community, it cannot expectto 
drawon support from this samecom- 
munity as it struggles to define its place 
in theschool curriculum. 


Da nielL Householder Professor 
Department of Educational Human 
Resource Development 
Texas A&M University 


If technology education is to be an 
integral componentofstrategic impor- 
tance in the educational enterprise, the 
profession must: 

1 . Expand theintellectualfounda- 
tion of the field beyond design, manu- 
facturing, construction, communica- 
tion, transportation, engineering, and 
architecture to include the full ra nge of 
techniques forchangingand control- 
ling the natural and human-made world. 

2. Explicate a recognizable body of 
technological knowledgeand practice 
toserveasaresourcebasefor designing 
instruction. 

3. Evolveuniquecomprehensivecur- 
riculum developmentstrategies to inte- 
grate knowledgeand practice with con- 
temporary understanding of the way 
learners acquire knowledge and skills. 

4. Explore and value the differing 
meanings individuals and groups as- 
cribe to technologyso that a ppropriate 
programsmaybedesignedtointegrate 
within their individual and cultural 
framesofreference. 

5. Examine the impacts of technol- 
ogywithin and upon contemporary civi- 
lization with a clear and critical vision 
to ensure the highest quality of life for 
futuregenerations. 

6. Explain the contributions of tech- 
nological studies in more effective ways, 
targeting key stakeholders who can 
position the field at the center of the 
educational endeavorin communities, 


states, and nations. 

7. Expand teacher education to pro- 
videandimplementacomprehensive 
scheme to prepare teachers who can 
excite young peopleaboutthestudyof 
technology. 


EverettN. Israel 

Professor of Industrial Technology 
Eastern Michigan University 


The Future oflec h nology Educa- 
tion: Meeting the Challenge 

At no time period in ourhistory has 
there been such recognition that all 
elementary, middle, and highschool 
students must understand the role of 
technologyinsocietyandculturetobe 
well-educated citizens. The general 
public and subject matterexperts are 
beyond giving lip service to this univer- 
sal tenet; they want action. Many na- 
tional curriculum projects and stan- 
dards are implementing the study of 
technology in the general education 
curriculum. Parents are being turned 
on by outstanding technology educa- 
tion programs. The ITEA has been suc- 
cessful in developing collaborative rela- 
tionships with majornational associa- 
tions and developing long-lasting rela- 
tionshipswith key shakers and movers. 

The time is right for the technology 
education profession to generate the 
critical mass needed to have technol- 
ogy required as part of general educa- 
tion forall K- 1 2 students. The questions 
are, Can thetechnology education pro- 
fessionworktogetherandwithothersto 
develop andimplementa strategy in 
which parents, educators, professional 
associations, businessand industry, and 
govemmen twill demandeducation pro- 
grams that will help future citizens to 
understand, beabletoapply, andap- 
praise the role of technology in every- 
daylife? Will thetechnology education 
profession create the critical mass that 
results in others demanding that the 
study of technology be required of all 
students? Onecan’tpushastringto 
move an object, but others can be mo- 
tivated to pull a rope to create a critical 
mass. 

Once the study of technology be- 
comes a part of general education, can 
the technology education profession 
ensure that teachers are able to deliver 
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quality technology programs? Can the 
profession develop creative ways to 
ensure that teachers from a number of 
different subject matterareas will join 
with technology education teachersin 
developing quality programsandkeep- 
ing them current? 

Will technology teacher education 
programs make thenecessary changes 
toprepareteacherstodevelopandteach 
qualitystand-aloneandintegratedunits 
of instruction, curricula, courses, and 
programs about technology ? Will cur- 
rentandfuturetechnologyteacheredu- 
cators remove the blinders of the past 
and create newand effective solutions 
forpreparing and certifying teachers? 
Make ourdreams become reality! The 
time is right to take action, to work 
togetherandmeetthedemandforqual- 
ityteachers. An optimistic attitudeleads 
to creative solutions and creates a posi- 
tive and productive professional work 
environment. 


ScottDJ ohnson, Associate Professor 
& Graduate Programs Coordinator 
Departmentof Human Resource 
Education 

University of Illinois 


It is difficult to imagine the field of 
technology education component of 
strategicimportancein thetotal educa- 
tional enterprise. While we in thefield 
have devoted our professional careers 
to making this happen, we have made 
little progress this century and the pros- 
pects forsignificant change in the future 
appearbleak. The biggest barrierthat 
prevents technology education from 
becominganindispensablecomponent 
of theschool curriculum is, in my opin- 
ion, society ’ s perception that tech nical 
courses and nonprofessional jobs are 
desirable only forthose who are less 
bright and less affluent. Parents expect 
theirchildrentoattendcollege because 
they believe that good jobs are avail- 
able only to college graduates. School 
boards and superintendents promote 
theirschool systems by publicizing the 
collegeacceptanceratesoftheirgradu- 
ates. Universities furthersupport the 
public’sperceptionbyraisingacademic 
requirements foradmission and refus- 
ing toaccept highschool courseworkin 
applied physics and mathematics. This 
is a deeply rooted societal problem . 

Unless there is a dramaticeconomic 


decline in the future, it is unlikely that 
the public's value fortechnical work 
will change without significant effort 
onthepartofthe profession . At the very 
least, three majorinitiatives need to be 
implemented if technology education 
is to become a truly valued component 
within America's schools. First, critical 
alliances with industry, professional 
associations, and government agencies 
will need to be established. At the na- 
tional level, ITEA has made progress 
toward such alliances in recent years, 
but more must be done, especially at 
the state and local levels. Such alli- 
ances will provide the critical mass of 
influential leaders and decision makers 
neededtoswaypublicperception.Sec- 
ond, technology education must gain a 
foothold in the elementary curriculum 
while children are still self-motivated to 
learn and where parent involvement in 
schooling tends to be greatest. Tech- 
nology education can become a foun- 
dation in the elementary curriculum by 
providing a motivating, hands-on inter- 
disciplinary learning experience that 
fosters creativity, motorskill develop- 
ment, and an understanding of basic 
principles of science through the appli- 
cation of technology. In addition, a 
strong elementaryschool presence will 
enhance future enrollment in second- 
ary-level technology programs. Third, 
technology education needs to better 
serveall students, college bound ornot. 
The unfortunate battles of the past ar- 
gued the benefitsof a general education 
versus a vocational focus forindustrial 
arts. This hindered the opportunity for 
technology education to evolve into a 
multifaceted program that provides oc- 
cupational skills forthose who will en- 
terthe workforce upon graduation, ap- 
propriate experiences forthose who 
will pursue technical programs in com- 
munity colleges, anda pre-engineering 
emphasisforthosewhowill attend uni- 
versity-level engineering programs. 
Technology educationshould model 
its curriculum breadth after other pro- 
grams such as mathematics, where a 
range of courses, such as basic math, 
technical math, and college math, serve 
all students. 

These three initiatives, establishing 
critical alliances, creating a presence in 
theelementary curriculum, and broad- 
ening the program emphasis toserveall 
students, are thecriticaleventsneeded 


toestablishtechnology education asan 
integral componentofstrategic impor- 
tance foreducation in the next century. 
Each of these initiatives can help build 
public support forthestudy of technol- 
ogy through a proactive processof col- 
laboration, networking, andsystemic 
educational reform . 


Theodore Lewis, Associate Professor 
Departmentof Work, Community & 
Family Education, 
Universityof Minnesota 


From This Day Forward 

Technology educationwill have to 
admit to both general education and 
vocational purposes.Thefieldhastodo 
this forthe following reasons. The na- 
ture ofworkand vocations is changing. 
Work today has to be infused with 
knowledge. Workers have to be as edu- 
cated as they are trained . We need not 
fearthat a vocational purpose means 
narrowly conceived programs. Indeed, 
vocational education has been striving 
to recast itself through integration with 
academiceducation.Technology edu- 
cation can offer children their first 
glimpsesofcareersand,moregener- 
aily, of work life. This is not new, of 
course. Calvin Woodward had offered 
a similar analysis in 1863 when he 
wroteaboutthebenefitsofmanual train- 
ing. Children in technology education 
classes, especially in the high school, 
should become technologically ca- 
pable. Thatis, they should become 
proficient in the use of computers and 
in applications where computers inter- 
face with machines. They should also 
be reasonably proficient in tool use. In 
summary, technological literacy and 
technologicalcapabilityareto be the 
goals, where literacy means disposition 
andcapabilitymeanscompetence. 

All education is ultimately voca- 
tional. It is always unnecessarily ideal- 
istic to pretend that forms of schooling 
areimpervioustothelabormarket.For 
example, competenceinmathematics 
ismuchsoughtafterbyemployers.Tech- 
nologyeducatorsneedtoseektocon- 
nect theirdiscourse within the main- 
streamofeducation.Wegenerallytalk 
among ourselves. As a result, thefield 
remains an outsiderdespite more than 
a century of solid existence in the pub- 
lic schools. 
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Technology education has to lookto 
nontraditional ways of recruiting teach- 
ers. Many mid-careerengineers would 
be good candidatesforteaching posi- 
tions. We have to figure out ways to do 
this. I thinkthatinWisconsinand Florida 
there are such programs. AtStout, Len 
Sterry is involved with non-traditional 
certification. This is thefuture. 

We should pay more attention to 
connections between technology edu- 
cation and art. William Micheels used 
to emphasize this with us at Stout. The 
point is still valid. The focus has to be on 
creativity. We need tospend more time 
helping children identify and define as 
well as solve problems. Recognizing 
and defining the problem should be 
given as much prominence as solving 
it. Let children look around theirhomes 
andcommunitiesforproblemsthatthey 
thinkrequireasolution. Ifwecan incul- 
cate that disposition, wewould be help- 
ing them to betterunderstand the work 
oftechnologists. 

Finally, technology education can 
provide context forotherareas of the 
curriculum beyond art. We can take 
advantageofthewidespreadinterest 
nowin “situated cognition," that is, the 
need to place learning in context. We 
havetomoveoutoftheshopsandreach 
out to others. 


Donald G. Lux Professor Emeritus 
Technology Education 
The OhioState University 


Change Imperatives 

Technology is a body of knowledge 
that has been instrumental in determin- 
ing the winners and losers in the search 
by humanity fora more secure, effi- 
cient, and rewarding way of life. Most 
simply put, it is the body of knowledge 
ofefficientpractice,whetherthat prac- 
tice be harvesting, making music, heal- 
ing, and so forth. Given its role in 
mankind 's very existence, it is indeed 
puzzling howits role informal educa- 
tion has been almost completely over- 
looked. Perhaps this may be attributed 
to the fact that throughout much of 
mankind's history oneeitherbecame 
anaccomplishedstudentoftechnology 
orwas short lived. The value of knowl- 
edgeofpracticewastakenforgranted, 
and the belief that itwould be absorbed 


by simply growing up in our culture 
confounded thesituation. Even today 
technology largelyisnotseenasa part 
of basicformal education. 

If the above is true, then the first and 
perhaps most important change tech- 
nology advocates must effect is to cre- 
ate a compelling information program 
that will convince the public of the 
importance of knowledge of practice 
and of public literacy in this body of 
knowledge. Concurrently, a massive 
effortmustbemadetogatherexamples 
of existing programs that can beseen to 
contribute to technological literacyand 
to liberal education in the2 1 st century. 
These must be given wide exposure as 
an essentialcomponentof the public 
information program.Thesedemonstra- 
tion programs must be laboratory based 
if they are tobebelievableas examples 
ofstudentsstudyingknowledgeofprac- 
tice. Actual participation orpractice is 
an essential element of knowledge of 
practice. Just as music appreciation 
classes do not teach one how to play 
music, listeningto verbiageabouttech- 
nology and/orwatching others practice 
technology will not result in learning 
technologicalknowledge.Ourpictures 
must make it clearthat we teach skills 
asanintegral part oftechnological 
knowledge. 

If this program is effective, the public 
will come to see that technological 
literacy is essential to oursurvival, to 
the protection of ourfreedoms, and to 
the advancement of ourculture and 
prosperity. There is nothing wrong with 
technology education in concept. Our 
fault lies in our inability to present a 
clearand convincing explanation of 
what technology is and what it can 
contribute toeffective liberal education 
programs. 

Theultimateendofthesechanges 
should be to make knowledge of prac- 
tice (technology) the core of public 
liberal education from preschool 
throughout life. 


G . Eugene Ma itin, Professor and 
Dean 

School of Applied Arts & Technology 
Southwest Texas State University 


Where Are O urLeadeis? 

Technology education professionals 
nationwide will argue that there are 


many critical changesorimprovements 
that must occurif technology educa- 
tion is to be an integral component of 
the educational enterprise. However, 
there is one change or improvement 
that reigns supreme above all others. 
Today, there is a lack of sound and 
substantial leadership among the rank 
and file within the profession — we are 
becoming a leaderless profession. 

Thetechnology education profes- 
sion in the United States (and probably 
internationally as well) needsa massof 
peopleatalllevelsofeducation, whether 
they be at the local, state, or national 
levels, who are willing to step forward 
to provide a new level of leadership. 
The profession is in dire need of people 
who want to lead, who want to learn 
howtolead,andwhoarecommittedto 
leading throughout theirprofessional 
careers. Developing professional lead- 
ership teams is very important, if not 
mandatory, foroursurvival. 

The profession needs to make sure 
that every future technology educatoris 
a leader. It needs people who know 
howto frame the critical problems fac- 
ing the profession and then lead other 
people in the development of plausible 
solutions to these problems. This will 
require thatleadershipdevelopmentbe 
a very important part of the teacher 
educationcuniculum.Leadershiptrain- 
ing must start now, not tomorrow, if 
there is to be any significant change in 
our position in the educational enter- 
prise. There must be a heightened con- 
cern abouttheneedforleadershipde- 
velopmentwithin the profession. Lead- 
ership, or the lack of it, must be ad- 
dressed immediately if the profession is 
to play a critical role in the educational 
enterprise of the new century.This prob- 
lem deservestheundividedattention of 
all people in the profession. Unfortu- 
nately, at this point in time, I do not 
sense an uprising in the profession to 
address this issue. Is it possible that I am 
incorrect in my analysis of the need for 
leadership and the role strong leader- 
ship could play in leading the profes- 
sion into the coming century? 
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J eiome MossJ r., Professor 
Emeritus 

University of Minnesota 


Connections 

The defining characteristic of the 
field of study we now call technology 
education has always been to make 
things using the tools, materials, and 
processes that illustrate selected tech- 
nologies of the times and theirimplica- 
tions for the individual and society. As 
thefield has evolved since thelate 1 9th 
century, manyattemptshavebeen made 
to justify its place in the K- 1 2 curricu- 
lum byreinterpreting its benefits in terms 
appropriate to extant cultural condi- 
tions. And yet, despite these efforts to 
remain educationally andsocially sig- 
nificant, othereducators and the public 
persist in perceiving thefield, andjusti- 
fying its value, in terms of limited utili- 
tarian benefits to the individual: boys 
(mainly) learn to make and fix useful 
things, and they sometimes (inciden- 
tally) benefit occupationally from the 
experience. 

What reinterpretation of its potential 
benefits mightimprovethefield’s per- 
ceived and actual value in the K- 1 2 
curriculum during the next century? 
One promising approach is to capital- 
izeuponthefield’smany opportunities 
for building “connections” within the 
school curriculum. Technology educa- 
tion needs to beseen as important, not 
only in its own right, but also for its 
contributions to the greatereffective- 
nessofothersubjects. By using its meth- 
odological practices as well as its con- 
tent, technologyeducationcanbecome 
viewed as a gender-free, integral, and 
critical part of a coherent total school 
curriculum. 

Offering hands-on, realistic experi- 
ences in technologies is the methodol- 
ogy of the field. It supplies the func- 
tional contextfordemonstrating the 
applications and enriching the mean- 
ingofmanyabstractconceptstaughtin 
mathematicsandthephysicalsciences. 
The method provides opportunities for 
building cognitive capabilities. Simu- 
lated experiences can also enliven both 
civic and ethical education by illustrat- 
ing how technological change can be 
used either to facilitate or to block 
progress toward the goals of a demo- 


cratic society . This integration (or more 
accurately, coordination) of subject 
fields can only be accomplished when 
technology teacherssee otherfields as 
opportunities for collaboration rather 
than ascompetition forcurricularspace, 
when they are willing to expose their 
ideas to the scrutiny of teachers in other 
fields, and when they are able to plan 
cooperatively. 

As vocational education redefines 
itself, vocational curricula are becom- 
ing less specialized. At thesame time, 
theacademicsubjectsarebecoming 
moreconcemedaboutpractical appli- 
cations beyond schooling. The time is 
propitious to exploit, ratherthan resist, 
the natural connections between tech- 
nology education and theworld ofwork. 
The occupational implications of tech- 
nologiesand technological change pro- 
vide a rich resource for exploring a 
wide variety of careers. T echnology 
education teachersshould deliberately 
plan and provide fora wide range of 
experiences that help students learn 
aboutthemselves inrelation torelevant 
occupations. And the planning should 
be done cooperatively with vocational 
teachersso that the overall careerde- 
velopmentofstudentscan beaccom- 
plished as efficiently as possible. 

The idea of "connections” fortech- 
nology education is, of course, not new. 
Somescholars have written about vari- 
ous aspects of it, andsome teachers are 
attempting to practice parts of it. But if 
technology education is to make a sig- 
nificant impact on theschool program 
in the next century, then connection 
needs to become the norm ratherthan 
theexception. 


Stephen Fetrina, Assistant Professor 
University of British Columbia 


Its 1999: Are We Part of the 
Problem orFfc rtofthe Solution? 

“What's past is prologue,” 
Shakespeare wrote. Neithera historian 
nor a citizen of the 19th or 20th 
centuries, Shakespeare had a prescient 
grasp of humanity. In ourtime, we in 
the industrialized world walk the thin 
line between Shakespearean self- 
destruction andfulfillment. We’ve been 
wretched in ourcontinuation of gross 
inequities between cultures, in our mis- 
managementofourknowledge,andin 


ourannihilationofmuchofournatural 
inheritance. We’ve also been able to 
recover from our most self-indulgent 
acts and are learning to celebrate our 
capacities for compassion, 
conservation, and love. We are learning 
to attend to our past along with 
reassessing our myopic and often 
technocentric visions of the future. 

At this particular juncture in time, 
education is situated in a precarious 
position . With a checkered past of edu- 
cating forcultural imperialism, com- 
petitive, patriotic nationalism, religious 
intolerance, and “progress” at any ex- 
pense, it’suncertainwhetherschooling 
is part of the solution. In the United 
States, a separate system of industrial 
schools has maintainedseparate funds 
of knowledge for African descendants, 
Asians, Hispanics, and Native Ameri- 
cans on oneside, and for European 
whites, generally, on the otherside. 
Lessracially diverse, Canada maintained 
aseparate industrial education system 
fortheiraboriginal children that, as in 
the United States, was inferiorto that for 
White children. The legal system 
changed segregation practicesin both 
countries during the 1 950s and 1 960s, 
but by no means were conditions al- 
tered. A recent documentary by 
Jonathan Kozol showed thatin thelate 
1 990s, “savage inequalities” continue 
in the technology education of subur- 
banandinner-cilystudentsoftheUnited 
States. In the Cleveland area, forex- 
ample, suburban districtssuch as Maple 
Heights enjoy new modulartechnol- 
ogy facilities and a large budget for 
consumable supplies. The Cleveland 
inner-city shops continue to limp along 
with leaky roofs, warped floors, and 
surplus drill presses from the 1 920s. 

But along with racial inequalities, 
technologyeducationreproducesgen- 
der and class inequities. A separate 
system of industrial education forboys 
andgirls maintained genderdifferences 
in knowledgeand mobility throughout 
this century. Generally and especially 
at the secondary level today, students 
andteachersin technology coursesare 
male.Theschool system in both Canada 
and the United States continues to pro- 
vide separate education for college- 
bound and vocational students, dem- 
onstrating class differences rooted in 
century-old practices. Working classes 
continue tobeshortchanged,andtech- 
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nology educators in the U nited States 
have turned theirbacks. In most tech- 
nology educators ' discourses, it ' s diffi- 
cult to find any references to labor 
(Petrina, 1998a, 1998b). In terms of 
class, gender, and race, it’s not dear 
thattechnologyeducationispartofthe 
solution. 

Forthepast century, we’vemanaged 
to align industrial and technology edu- 
cation with economic interests. In the 
latterthird of this century, technology 
educationwasdefinedintermsofcom- 
petitivesupremacy. In the United States, 
this continues unabated. The new Na- 
tionalStandardsforTechnology Educa- 
tion wererecently constructed, accord- 
ing to the project’s director, “to en- 
hance America 's global competitive- 
ness in the future” (Dugger, 1995, p. 4). 
Technologicalliteracywasconstructed 
in the same base, economic terms 
(Petrina, in press). Country is pitted 
against countryineconomicstakes that 
have placed i ncredible demands on a 
dwindling natural inheritance.lt doesn't 
much matterto technology educators 
that 20%of the world’s richest nations 
use 80% of the world’s resources. It 
doesn ’ tseem to matterthat one quarter 
of the world 's population does not have 
basic necessities such as clean water, 
food, and shelter. The average Ameri- 
can consumes 120 pounds perdayof 
resources and throws away fourpounds 
ofgarbageeachday.Everytimeatech- 
nologyeducatorteachesstudentsthat 
winning the economic stakes is 
America ’sdestiny, the path is paved for 
a gluttonous economy out of control . In 
ecological terms, it'snotatall clearthat 
we want to bepartofthesolution. 

“Good” technology educationcon- 
tinues to be about lifestyle changes. To 
be part of the solution , technology edu- 
cators ought to model a reduction of 
consumption and production in their 
own lives and in theirlabs and shops. 
Good technology education means re- 
cover' ng “ Depression-era’ ' values such 
ascompassion, conservation, dignity, 
frugality, modesty, and simplicity. Our 
natural inheritance is not ours to ex- 
ploit. Those of us teaching in privileged 
countriesoughttoencourageourpeers 
and students to live simply so that oth- 
ers may simply live. Good technology 
education means taking equity seriously 
and sharing powerwith oursisters and 
brothers of color. Those of us in posi- 


tions of powerought to musterthe will 
to say “no” to competitive economic 
sta kes, to exploitive practices of global- 
ization, to homophobic aggression, to 
racist structures, and tosexist displays 
of masculinity. Good technology edu- 
cation means that ourfair, gentle, and 
just practices of the past are the pro- 
loguefortomorrow. 
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Tec hnologic a I Literacy: An 
Essentia I Ing red ientforlife and 
Caieets 

Technologyanditsimpacthavebeen 
acknowledged as major concerns of 
society. “It is...commonplacethatmod- 
em science and technology. . .are lead- 
ingforces..." (Rapp, 1 989, p.x). Tech- 
nology, defined as “the application of 
knowledge, tools, and skills to solve 
practical problemsand extend human 
capabilities” (Johnson, 1 989, p. 1 ) , im- 
pactsall of us. ttowever, when asked to 
define technology, most people think 
of such particularobjects as computers, 
thespaceshuttle,orcellularphones. 
They arefascinated with whattechnol- 
ogy produces, but few have an under- 
standingofwhattechnologyisasafield 
of study or how technology evolves. 
Brockway (1 989) suggested that people 
whocannotadequateyunderstandand 
deal with technology are ‘ ‘techno-peas- 
ants," serfs of technology rather than 
masters of technology. This suggests 
that technological literacy must be 
viewed as part of general cultural lit- 
eracy if people are to be able to fulfill 
theirroles as citizens within a techno- 


logical society. 

Within this evolving context of the 
increasing importanceoftechnological 
literacy, themostimportant change that 
can take place in the field is fortechnoi- 
ogy education professionals to clearly 
communicate theimportanceoftech- 
nological literacy to society and the 
important role technology education 
can play in providing that literacy. Such 
literacy is foundational both to citizen- 
ship and to becoming economically 
productive citizens, ttowever, in order 
to deliver the type of education re- 
quired, technology education must 
adopt philosophical and methodologi- 
cal premises, which can actually facili- 
tate the preparation of technologically 
literate individuals. Teaching strategy 
can no longer be limited to the use of 
lock-step modules of instruction in 
which students have little orno chance 
to innovate orto truly understand the 
technology underlying the activities. 
We must teach basic technology prin- 
ciplesandprovidestudentswith oppor- 
tunities to produce innovative butwork- 
able technical solutions to real prob- 
lems. It also meansclearlyrelatingtech- 
nologytostudents' visions and expand- 
ing theirperceptions of what the future 
may hold for them. Since work and 
careers are a substantial portion of most 
students’ visions, technology educators 
must discontinue the view that technol- 
ogy education andcareer education 
are antithetical. Current leadership 
needstoabandonpastfeuds with tradi- 
tional vocational education and create 
new models for viewing the role of 
technology education in careerprepa- 
ration.Neithertechnology education 
norvocational education based on in- 
dustrial orinformation-age views will 
meettheneedsofstudentsastheyenter 
the new knowledge/imagination age. 
Technology educationshould provide 
basicskillsandunderstandingsof tech- 
nology, which obviously are required 
and applied in careers. 

A majorchallenge to the prospect 
thattechnology education will assume 
thismajorroleinthefutureeducation 
ofsocietyisthepreparationofteachers. 
Teachers will need to be prepared with 
increased understandings of the sci- 
ences underlying technology and with 
the technical skills involved in applying 
technology. If technology education is 
going to make a claim that it isfunda- 
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mental in the education of students 
who will be able to understand and 
apply technology in imaginative and 
innovative ways, teachers must beable 
to facilitate student innovation. The cur- 
rent practice of diminishing the role of 
theteacherbyprovidingmoduleslead- 
ing to pre-determined solutions and 
suggesting that the teacheronly needs 
to be a facilitator, only ma kes mockery 
of the true essence of technological 
literacy, which suggests the ability to 
applytechnologyininnovativewaysto 
solve human problems. 

There is a major role that society 
needs to have filled regarding the de- 
velopmentota technologically literate 
society. Can technology education 
deliver? 
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Willis E. Ray, Professor Emeritus 
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Ratherthan attending to tactical que- 
ries such as "What are the most critical 
changesorimprovementsthatmustbe 
made? ” this mini-treatise addresses an 
often used, morecomprehensiveframe- 
work of higher orderquestions. Leaders 
in the profession, especially those who 
are members of the MVTTEC, should 
seek a nswers for and create solutions 
that relate to these fourstrategic ques- 
tions: (a) Where are we going? (ends 
question); (b) Howarewegoingtoget 
there? (means question); (c) Howwill 
we knowthatwe have arrived? (valua- 
tion question); and (d) What are the 
optimum support systems that are re- 
quired? (sustenation question) . These 
questions are as critical fortechnology 
teacherpreparationcurriculaastheyare 
forschool-level, othercollegiate, and 
adult-continuingtechnology programs. 


Duetoanimposed "carefully cho- 
sen words” restriction, what follows 
will not meet with the approval of those 
who wish to read full sentences and/ or 
contemplate the thrustofproperlydrawn 
paragraphs. Thewordsand phrases 
below are meant simply to provide 
flashes of light, which may cause even 
greaterthoughts.Considertakingsome 
of thefollowing actions to help produce 
a viable program f or2 1 st century tech- 
nology education. 

The Ends Question . Promote tech- 
nology as a significant and growing 
domain of knowledge (“knowhow” to 
do efficiently) and distinguish this 
knowledge from the productsandser- 
vicessuch knowledge produces. Dif- 
ferentiatetechnologyfromlanguageand 
mathematics (formal knowledge) , the 
humanities (prescriptive knowledge), 
and the sciences (descriptive knowl- 
edge) . Exploit thesupportive relation- 
ships between andamong the humani- 
ties, science, mathematics, and tech- 
nology. Expound upon the general, lib- 
eral education functions of tech nology 
as well as the pre-employment and 
employment education purposes. 
Codify a distinctset of concepts, prin- 
ciples, and generalizations of technol- 
ogy that may be reinforced through 
doing experiences for each level of 
schooling (i.e. primary school, middle 
school, high school, postsecondary 
vocational, technical, andengineering 
studies, and adult and continuing edu- 
cation) . Establish “technology” as a 
schooling curriculum organizer, with 
contentandsubjectmatterdistinctfrom 
other schooling programs. 

The Means Question. Develop pub- 
licsupportfortechnology education at 
all levels by planning, organizing, and 
controlling public awareness promo- 
tions. Organize student groups (TSA 
andTECA, for example) as integral ex- 
tensionsofourinstruction.lmproveap- 
plicationsoftraditionalteaching meth- 
ods of lecture, discussion , demonstra- 
tion, discovery and problem solving 
throughexperimentsand projects. Cre- 
ateinstructional materials (comprehen- 
sive courses as well as modularunits of 
study) that sample, systematically, at 
equal levelsof generality orspecificity, 
the total matrix/array ofthe technology 
knowledge base. Prepare teaching/ 
learning unitsfor Internet/Web delivery 
by personal computers (the lACPstaff 


dreamed about such delivery systems, 
but the world and we were not ready). 
Experimentwith “virtual learning” ap- 
proachesand “distance technologies.” 
Approach corporate media groups to 
place in cyberspace organized treat- 
ments of technology education. 

The Valuation Question. Adopt/ 
adapt, but makeuseof, theStandards 
forTechnology Education Programs 
covering the program elements of phi- 
losophy, instructional programs, stu- 
dent populations served, instructional 
staff, administration and supervision, 
support systems, instructionalstrategies, 
public relations, safety and health, and 
evaluation. Improveallapproachesto 
assessing learner achievement in tech- 
nology. Encourage statewide testing 
programs, whichindude technology as 
aprogramarea.Promote technology as 
a program area within a voluntary na- 
tional testing program. Sample, periodi- 
cally, thereactionof school administrators 
and otherprofessional colleagues toour 
effortstodefine, promote, andimproveour 
discipline. 

TheSustentation Question. Partici- 
pate in the program of work ofthe ITEA. 
SupporttheFoundationforTechnology 
Education. Contribute toothernational, 
regional, state, and local councils and 
associations. Interact with administra- 
tors of schooling at all levels. Encour- 
ageadequatestaffingandfinancialsup- 
portforprogramsupervision. Plan and 
haveconstructed/remodeledlaboratory 
facilities thatare flexible. Patronize and 
encourage newand existing commer- 
cial organizations that publish and dis- 
tribute instructional materials focused 
on technologysubject matter. Support 
commercial companies that sell inno- 
vative curriculum and laboratory mate- 
rials, equipment, and devices. Continue 
toupgradeteachereducation programs, 
using NCATE and ABET standards, 
amongotheraccreditingagencies.Sup- 
port publicly-funded, experimental 
charterschools if they include an inno- 
vative technology education program 
area.Seektoencourage/enactlegislation 
atthestateandfederallevelsthatwouldbe 
‘ ‘umbrella” totheconceptoftechnologyin 
a/lofitsschooling manifestations. 

Postscript. Surely, by now, you have 
recognized thatthesecommentshave 
come from afar, both in distance and 
(lackof) recent professional experience. 
Butifwhatissuggestedabovesparksan 
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idea ortwo in current leaders’ thoughts, 
the profession just could make some 
changesandimprovementsaswemove 
toward the next century. 


MarkSandeis Associate Professor 
Virginia Polytechnical Institute and 
State University 


Politic sasllnusua I 

In an era in which technology rules, 
technologyeducationoffersoneofthe 
most compelling curriculums in all of 
education. Yet, fewoutside ourfield 
see technology educationasan impor- 
tant — let alone essential — school sub- 
ject. This is ouridentity crisis; and when 
the subject turns to this, someone in- 
variablysuggestsapublicrelationscam- 
paign. The author has been guilty of 
doing so on more than one occasion. 
But the truth is, we simply do not have 
the capital to mount a public relations 
campaign capableof convincing the 
masses to vote “yes” for technology 
education. Rather, wemustidentifythe 
relatively few who possess real influ- 
ence (power) and gain theirattention 
and political favor. If technology edu- 
cation is to realize its potential in the 
2 1 st century, we simply m ust become 
aggressively and outwardly political. 
Very little of real significance will hap- 
pen in ourfield until we re-direct our 
energies and resources toward this task. 

As we go about this business, we 
shouldbeawarethatscienceeducation 
isworkingtoincorporate technological 
education, as we knowit, into thesci- 
encecurriculum. ContentStandard Eof 
th e National Science Education Stan- 
dards promoiesiechnology education 
objectivesandactivitiesforthescience 
classroom (National Research Council, 
1 996; Sanders, 1 996) . Such major com- 
petitions as the NSTA/DuracellSchol- 
arship Competition, the NST A/Toshiba 
Explora Vision Awards, and the Crafts- 
man/NSTA Young Inventors Awards 
Program utilize millions of dollars of 
corporatesupport to promote hands-on 
technology asscience (Sanders, 1 997) . 
We should be aware that tomorrow’ s 
technology teacheris more likely to be 
certified in science than in technology 
education. Keeping thatin perspective 
may allow us to be more effective in our 
struggle fortechnological literacy for 
all Americans. 


We have made some strides in vari- 
ous political arenas overthe past five 
years.Theauthorrecentlysurveyed state 
supervisors of technology education to 
assess the extent of political activity 
taking place (Sanders, 1 998) . Fifteen of 
the22statesresponding described po- 
litical activities underway. Massachu- 
setts and Texas have hired lobbyists. 
Florida has received more than $55 
million from the state legislature over 
the past five years to fund technology 
education initiatives. Connecticut, Mas- 
sachusetts, Minnesota, and Virginia 
have worked directly withstate legisla- 
tors to promote the inclusion of tech- 
nology education in educational re- 
form legislation. Connecticut and New 
Yorkare formulating newstrategic alli- 
anceswith thecorporatesectorand the 
engineering community. New Jersey is 
working with the Chamber of Com- 
merce to i nfluence state-level policy. 
Virginia has successfully lobbied for 
high school science credit for such 
courses as Principles of Technology. 

The ITEA has also stepped up its 
efforts in this regard, having identified 
80 different associations with whom 
theAssociationinteractsduringtheyear. 
The “major players” with whom they 
interact regularly include NSTA, NASA, 
NCTM, NRC, NAE, NAS, NSF, NASSP, 
and N AESP (K. Starkweather, personal 
communication, August 11,1 998) . And 
of course, theTechnologyfor All Ameri- 
cans Project is the most comprehensive 
political activity in ourfield to date, 
having begun tocommandtheattention 
ofmanydifferentinfiuential parties. 

Theseefforts area good beginning, 
butwemust, asa profession, embrace 
the notion that educational change is 
the directresultof political action. Lack- 
ing the resources to sway the masses, 
we must focus instead on two key po- 
litical constituencies: corporate execu- 
tives and state politicians. We should 
woocorporateexecutives because they 
provide the clout to influence the poli- 
ticians. And we must lobby our politi- 
cians because state legislation focused 
on educational reform is currently mo- 
tivating change in education all across 
America. But even when we cannot 
muster corporateclout,weshould carry 
ourtune to our politicians. Because, 
after all, "technological literacy for all" 
is a message most Americans not only 
want to hear, butfacilitate. 
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EmestN. Savage, Interim Dean, 
CollegeofTechnology 
Bowling Green State University 


The most critical changes that must 
be made fortechnology education to 
become an integral component of stra- 
tegic importance in the total educa- 
tional enterprise relate to image and 
teachermainstreaming. Ourimageis 
not clear, neitherto ourselves norto our 
profession. In discussions last yearwith 
representatives of ITEA and Tf AAP, it 
becameclearthatwechosethewrong 
nameafewyearsago. Why are we 
always trying to clarify the difference 
betweentechnologyeducationandedu- 
cationaltechnology? Perhapsourname 
should be technology studies, parallel- 
ingsocialstudies. (Everyoneknowswhat 
that means.) Then we could further 
clarify ourcontext and contentunder 
thatumbrella. Of course therewould 
be much discussion about these names. 
Would it be physical, information, and 
bio-related technology? Orperhaps, 
chemical and biological technology? 
Regardless of the final outcome, I be- 
lieve that progress must be made on the 
clarification of the image of ourfield of 
study. 

Of greaterconcern is the subject of 
teacher mainstreaming. We must in- 
form ourteachers of theirplace in the 
emerging research on the brain-based 
approach to learning and teaching and 
thedelineationofmultipleintelligences. 
Manyofuscanrelatetothedifficulties 
that we experienced as learners in a 
mathematical/analytical and verbal 
educational setting. Ftowever, when 
given the opportunity to learn in a spa- 
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tial, tactile, musical, kinesthetic, inter- 
personal, orintrapersonalsetting, we 
excelled. Finally, wearesupported by 
researchrelatingtodominantand multi- 
intelligence modes. We must under- 
stand this research because it relates to 
ourlearning and teaching styles in as 
significant a fashion as Deweyism sup- 
ported ourphilosophy of education. 

As the educational enterprise be- 
comes dissatisfied with the limited role 
that technology is playing in teaching/ 
learning, we must be prepared to dem- 
onstrate how technology can touch 
every sense, every intelligence, and ev- 
ery real opportunity to allow learners to 
use resources, systems, and processes 
to understand the natural and human- 
madeenvironment. 


Mic hael Scott Associate Professor 
Technology Education 
The Ohio State University 


Education: AGood BeatButStill 
Ha id To Da nee To 

In a chapter in the Symposium II 
monograph, Bjorkquist and Swanson 
(1981) used a titlesimilarto the above 
to describe the concept of tech nology 
educationthatthenwasbeingpromoted 
by members of our profession in a trans- 
formation from the use of the term in- 
dustrial arts. While their paper was 
intended to provoke thought, it is in- 
triguing that the questions they posed 
then are just as relevant today. After 
nearly 20 years (and the development 
of aconceptual framework, rationale, 
and structure) , why are we still grap- 
pling with the concept of technology 
education? 

Those who take a defensive posture 
claim that the problem is notwith tech- 
nology education butwith those who 
perceive technology education as be- 
ing something lesserthan real formal 
education. They claim that we suffer 
from the Rodney Dangerfield “I Don’t 
Get No Respect” syndrome. 

Whatistechnology education? How 
must it look in the next century? Our 
literature is replete with examples of 
technology education being “all things 
to all people.” There are those, for ex- 
ample, whoclaim that the hallmarkof 
technology education is problemsolv- 
ing. While problem solving is a desir- 
ableoutcomeofanygoodtechnology 


education activity, it is no more unique 
to technology education than it is to 
math, science, orany other discipline. 
Others focus upon the integration pos- 
sibilitiesfortechnology education. They 
claim thattheintegration of technology 
education with subjects such as math- 
ematics, science, and/orsocial studies 
education is a prescription forsurvival 
in the next century and beyond. While 
several recently developed efforts are 
showing positive resultsof the integra- 
tion with mathematics, science, and 
technology education, toooftensuch 
confederations result in big “M,” big 
"S,” and little "t." 

Further, all too often today when one 
mentions the term technology educa- 
tion in educational institutions, the pub- 
lic assumes that we are referring to 
instructional or educational technol- 
ogy. Clearly, we sufferfrom a serious 
identity crisis from the perspective of 
those outside our profession. In the 
1 960s, 1 970s, and 1 980s many of us 
ran from any thought of being associ- 
ated with vocational education. While 
history makessuch phobias clearand 
sometimesjustified, could it be that we 
have run too farand too fast? Such other 
nonvocational school disciplines as 
mathematics, science, and social sci- 
enceshavefoundnewconnectionswith 
school- to-workinitiatives that are con- 
tributing to a more vital and competi- 
tive workforce. By and large, technol- 
ogy education has been asmall playerin 
this game and has suffered greatly forit. 

In summary, technology education 
professionals need to quit trying to be 
all things to all people. Thefieldshould 
establish aclearandunique vision. But, 
more important, we need to clearly 
communicate who we are to those out- 
side of the profession in terms that they 
understand.Technologyeducationcan 
and should be a vital part of educa- 
tional enterprise for the next century. 


KendallN.Sarkweather 

Executive Director 
International Technology Education 
Association 


TeacherShortage. Oneofthemost 
immediate problems facing ourprofes- 
sion is teachershortage. This is a prob- 
lem notonlyinourfield, but in most 
areasofeducation.Technology educa- 
tors know of the problem and what 


caused it. They are now working on 
solutions for the problem of filling 
1 3,000 vacancies by theyear2001 . Itis 
difficult to get everyone in ourfield to 
understand thatthecriticalshortageof 
teachers is a problem for all of us. 
Classroom teachersoftenthinkthatthe 
problem foruniversities and many uni- 
versity personnel are not willing put 
forth the effort required to recruit a 
sufficient number of prospective teach- 
ers. There are many other perspectives 
on this issue. The bottom line is that 
recruitmentof prospective technology 
education teachers is everyone 's prob- 
lem . It is a problem that requires con- 
siderable attention by educators at all 
levels. The challenge will be to get 
enough qualified technology teachers 
in the workforce to continue to move 
the profession forward and thus avoid 
having programseitherclosedorstaffed 
by unqualified teachers. 

Professional Development. The pro- 
fession is struggling to provide strong 
leadership across the country. Gone 
are many university programs of the 
1 960s that gave teachers a variety of 
avenues tosatisfying careers in the pro- 
fession. Gone also are many of the 
strong philosophical leaders or advo- 
cates who in days past placed their 
brandson developments in thefield. 

A variety of programs needs to be 
promoted by university technology edu- 
cators who give direction to in novative 
developments. Currently, ITEA is pur- 
suing many professional avenues togive 
direction and addstrength to the profes- 
sion. However, forthe profession to be 
strong, universities throughoutthecoun- 
try should be taking the leadership in 
professional developmentby promoting 
ideas, research, methodologies, and pro- 
grams that will guide teachers in their 
pursuit of excellence in the profession. 

Standards Implementation. The ITEA 
has led a nationwide effort to create a 
rationale and structure forthe study of 
technologyfollowed bycontentstan- 
dards forthe field. That will bejust the 
beginning of the work.The profession 
mustnowworkon the technology pro- 
grams and courses that will properly 
teach the identified content of what 
students should knowand be able to do 
as it pertains to technological studies. 
Many model programs need to be for- 
mulated and tried. Research needs to 
be advanced thatwill tell us theworth 
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of ourfield to the overall education of 
students in ourcountry. 

Everytechnologyeducatormustbe- 
comeadeveloperofcontentandideas 
that will furtherthe goals of the field at 
boththeelementaryandsecondarylev- 
els. Critical segments of our profession 
arestarting to fall into place: (a) ratio- 
nale and structure forthe study of tech- 
nology and (b) rigorous standards. The 
worth of our profession in the years 
ahead will be tied to how well we will 
beabletoimplementandmeasureour 
successes. 

Learning Strategies. Theway that 
technology delivers information to the 
classroom has changed thewayre- 
search will be conducted by students. 
Strong tech nology educators are using 
the Internet in theirinstruction in order 
toobtainandapplythelatestinforma- 
tion available. Teachers will have to be 
skilled in designing meaningful instruc- 
tion that utilizes the latest resources in 
learning how to learn with on-site in- 
struction. The skilled teacher of the 
future will have ready access to facts 
and information thatwas never before 
available. Technology educators must 
be leaders in the use of educational 
technology and make full and effective 
use of the electronic world to stay on 
top of technological developments. 
They must become experts in teaching 
withtechnologyaswellasteachingabout 
technology. 

Program Positioning. Technology 
education will not approach its poten- 
tial until it is considered an indispens- 
able core subject within the school 
curriculum. If the tradition of keeping 
technology education underthevoca- 
tional umbrella as a skills career area is 
continuedjtsacceptanceasalegitimate 
core subject will always be suspect by 
felloweducators. 

Traditionally, ourfield has not had a 
rationale and structure for the study of 
technology asacontentarea.Wehave 
considered ourselves a career explor- 
atory technical skills activity. We must 
move beyond that mentality and em- 
brace ourown content and methodol- 
ogy that is evolving. We must position 
oursubject area forits maximum im- 
pact on education. For some, this is 
bold thinking! For others, it is simply 
the way that the educational system 
should have been set up in the first 
place. 


SamStem 

Professor of Technology Education 
Oregon State U niversity 


The most critical changes that must 
be made to improve thestanding of 
technology education are those that 
will clarify andstrengthen comparative 
advantage. Asasubject area, technol- 
ogy education is part of a com petitive 
marketplace. In a very real sense, tech- 
nology education competeswith other 
subjects forclass time, space and mate- 
rials, teachers, and, most important, 
students (and theirattention) . As the 
educational marketplacehasopened 
up, the relative position of technology 
education hasworsened. When admin- 
istrators, students, and prospective 
teachers find they have a choice, they 
rarely choose technology education. 

Considerthechangesbeing madein 
my state of Oregon. Like many other 
states, Oregon has undertaken a num- 
berof ambitious initiatives intended to 
improve schools. One of these initia- 
tives has been the development of stan- 
dards forall subjects, including tech- 
nology. To earn what is called a “Cer- 
tificateof Mastery,” future Oregon high 
school students will need to demon- 
strate mastery of these curriculargoals 
forthe area of technology: (a) under- 
stand the natureand evolution of tech- 
nology; (b) understandthattechnology 
can be used tosolveproblemsand meet 
needs; (c) assesstheimpactsandconse- 
quencesoftechnology; (d) understand 
the relationships between technology 
andotherdisciplines; (e) useavarietyof 
technological systems; (f) demonstrate 
how technological systems are oper- 
atedandcontrolled;and (g) adapttech- 
nological concepts and processes to 
biological, informational, and physical 
systems to form technologies and solve 
practical problems. 

These areindeed worthy goals. But, 
look at them from the standpoint of 
comparative advantage. Most, if not all 
of them, could beaccomplished in other 
subject areas. Students in social studies 
classes can learn much about the na- 
ture and evolution of technology or 
assessimpactsandconsequences.l’m 
confident that students in all classes 
will learn to use technological systems 
(primarily computers) forawide variety 
of different activities. Music students 


may very well be involved in demon- 
strations of how technological systems 
are operated and controlled. And, it's 
not much of a stretch to imagine sci- 
ence students studying how to ada pt 
technology concepts and processes to 
biological, informational, and physical 
systems tosolve practical problems. 

Technology education hasbutone 
distinct areaofcomparativeadvantage, 
and it is not at all clearin the above list. 
Tech nology education ' s comparative 
advantage lies in providing a learning 
environment (instruction and facilities) 
that makes it possible forstudents to 
create with technology — tomake things. 
The dangerisnotthattechnology edu- 
cation will go away. The real dangeris 
that students will no longer have a 
place to be creative with technology — 
aplacetousetechnologytomakewhat 
canbeimagined. 


Leonard F.Steny, Professor, 
Graduate Program 
DirectorforTechnologyandfor 
Ph.D. Program inTechnology 
Education 

University of Wisconsin-Stout 


Viable Mission 

It has been stated overand over in 
our literature that we are living in a 
world that is influenced heavily by a 
phenomenon called technology. It is 
alsosaid that the pace of technological 
developmentwill continue to acceler- 
ate and that this will touch the lives of 
everyone. Therefore, it is argued that 
everyone must understand this phe- 
nomenon if we are going to function as 
participating citizens of a technologi- 
cally driven global community. 

All of this sounds logical, butwhat is 
technology and what is our mission? 
Technology is the means by which we 
extend capability. Our mission is to 
develop a technologically literate citi- 
zenry: provide persons of all ages op- 
portunities to assess interests, abilities, 
and opportunities; provide transitioning 
opportunities that will enable persons 
to move successfully between levels of 
educationandbetweeneducationand 
workwhile continually enhancing the 
quality of life; and finally, provide an 
adequate baseforcontinued lifelong 
learning. 

Available to Everyone. Nothing re- 
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ally new so far! However, the chal- 
lenge rests in how we attempt to fulfill 
this mission. First, we must understand 
thattechnology education isfor every- 
one. This includes all students at all 
levels of education, persons in the 
workforce, and citizens in general. Too 
often weregardtechnology education 
asbeingjustaK-12schoolsubject.And 
while it is an elementary/secondary 
school subject, the K- 1 2 system of edu- 
cation must providea developmentally 
appropriatesetofexperiencesthat con- 
sider all students regardless of age, gen- 
der, ability, learning style, interest, or 
choice of postsecondary pursuit. More 
specifically, this means programs must 
attractthefemale population, challenge 
the college bound, and do more than 
just keep disinterested kids busy and 
out of the principal's office. Technol- 
ogy is not just a male thing. It is ex- 
tremely sophisticated and, therefore, 
potentiallychallenging toeven the most 
academicaliyable.Andasforkeeping 
kids busy, we can do even more by 
providingrealisticexperiencesthathelp 
to develop skillsforapplication outside 
of school. In addition, thestudy of tech- 
nology is equally appropriate for col- 
lege and university students and per- 
sons in the workforce. Postsecondary 
students need to study tech nology as a 
part of theirgeneral education to be 
broadly educated . Workers need it to 
betterunderstandtheirorganizations 
and to identify careerand training path- 
ways thatleadtoadvancementsand 
careermobility. 

Must Have a Body of Knowledge. 
Although it is an evolving field of study, 
technology education needstoestab- 
lish a scholarly body of knowledge that 
depicts technology. In the past, these 
efforts havesometimes been emotion- 
ally charged and political. Emotional in 
a sense that those willing to ta ke time to 
provide leadership often determined 
the direction of the field. And I might 
add, this was positive in that at least 
someone tried to move the profession 
forward and into newand exciting pos- 
sibilities. Asforbeing political, the ques- 
tion was too often asked, What will the 
field accept? ratherthan Whatis the 
right stuff to teach ourchildren to best 
position them forlife in the2 1 st century? 

Technology is technology. It has 
common characteristics that are uni- 
versal; and we, the profession, must 


determine those attributes and design 
programs of study to deliverthe right 
content. While consensus is important, 
scholarship is essential. Standards are 
currently being developed by individual 
states, at the national level, and in coun- 
tries outside the United States. I have 
high hope forthestandards and this rare 
opportunity to makeasignificant con- 
tribution to finding the right content for 
the study of technology. 

M ustBe Positioned. Much of what I 
havejust said has been said before. The 
challenge rests with doing it. Although 
some improvements have been made, 
theyarespotty. Considerable program 
differences can be found from one dis- 
trict to anotherand between states. As a 
result, we demonstrate different and 
inconsistent examplesof technology 
education. It is no wonderthatwe are 
often misunderstood. We send mixed 
messages to ourconstituencies. We of- 
ten writeandspeakone thing, but dem- 
onstratesomethingthatisquite differ- 
ent. We need to keep writing andspeak- 
ingtherightstuff, but more important, 
we need to demonstrate it in class- 
roomsand laboratories to parents, coun- 
selors, administrators, colleagues, leg- 
islators, higher education, and business 
and industry. 

Earlier I said we need to identify 
content that is representative of tech- 
nology, and we must. As a profession, 
weadvocateworking more closely with 
mathematicsandscience. However, if 
this is true, then we also must position 
ourselves more like mathematics and 
science. These fields of study are delin- 
eated byprofessionalcommunitiesand 
influenced less by the interest of a 
teacher, principal, orlocal board of 
education. Yet, we are willing to let 
every school determine its own tech- 
nology curriculum. While, in part, this 
is good, forthe most part it is not good 
because it leads to this appearance of 
disarray. For purposes of study, tech- 
nology is anything anyone wants it to 
be. We must overcome this tendency. 
Technologyissomethingthatcanbe 
structured forstudy . If we want to be a 
viable part of every school 's curricu- 
lum, we have got to clearly demon- 
strateitin every classroom and labora- 
tory. Action in the classroom speaks 
more loudly than ourarticles, curricu- 
lumguides,andspeeches,asimportant 
as they are. 


JenySbeichler 

Trustee Professorand Dean Emeritus 
CollegeofTechnology 
Bowling Green State University 
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Perhaps when recognition is 
achieved as a most wise elderof the 
profession, one can gamble. Indeed, 
Ray Karnes has taken a gamble by pro- 
viding an opportunity fora group of us 
to pontificate. Buthedidputaleash 
(Should I say muzzle?) on us by allotting 
very little space in which to make our 
statements. So I have tried to meet his 
challenge by first raising one caution or 
concern, undertheheadingofParanoia 
(?) , that may be related to what must be 
done. I follow this with a comment 
underThe Nobel Prize in Technology: 
Delusion of Grandeur (?) . It is a vision 
that poses the challenge of what we 
ought to strive to realize in orderto be 
a truly integral and effective compo- 
nentof the total educational enterprise. 

Paranoia (?). Itwould be difficult to 
fauItthelntemationalTechnology Edu- 
cation Association (ITEA) strategy and 
its accomplishments in the past several 
years. In fact, on re-reading Karnes' 
1 960 statement “Improve or Perish,” it 
seems that we are only nowrealizing 
his prescient comments through the 
ITEA work. But even Karnes may not 
have foreseen the links with NASA, 
NSF, and the engineering community 
that have been achieved along with the 
formation of thejust-announced Center 
toAdvanceTeachingofTechnology& 
Science (TfAAP, 1998). The formeror- 
ganizations are involved with ITEA’s 
Technology for All Americans Project. 
The new centerdoes have “science” in 
its title, and while its purpose is to 
“. ..ensure the education of technologi- 
cally literate citizens," there is no men- 
tion of an endeavorto help educate 
citizens to be scientifically literate. Else- 
where in the description, reference is 
made to an interest to “enhance the 
teaching of technology and science in 
school classrooms, “ but my reading of 
the statement leaves me with the im- 
pression that the focus of C ATTS is to 
promote technological literacy. 

Room does not permit a complete 
presentation and analysis of matters, 
events, anddevelopments that aresome- 
what connected with the preceding. 
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But a provocative list includes: 
1 ) funded projects forcurriculum de- 
velopmentinmathema1ics,science,and 
technology; 2) the Science, Technol- 
ogy, and Society movement; 3) Tech 
prep; and 4) the high school program 
Engineering Principles. Also related are 
National Science Foundation policies 
and actions such as: (a) the use of the 
term advanced technological educa- 
tion bysomeNSF directorates to de- 
scribe what has been widely known as 
technical workforce preparation offer- 
ings at thecommunity and technical 
college level, and (b) the use, in virtu- 
ally all NSF presentations and publicity 
materials, of the term scientific and 
technologicalliteracywheresomeyears 
agothewordtechnologywasrarelyjf 
ever, linked or included as they cur- 
rently aredoing. 

Does this mean that we have ar- 
rived? Orcould it mean that we have 
taught our lessons so well that those 
with greaterinfluence and who are in 
the established disciplines and corri- 
dors of power can run with the wonder- 
ful doctrines that our profession had for 
so long turned into practice? The won- 
ders accomplished by ITEA notwith- 
standing, and the extraordinary suc- 
cesses of recent years not diminished, 
we ought to carefully ta ke the time to 
envision thescenarios that may unfold 
which may either result in the profes- 
sion being truly established and ac- 
cepted orseeothersdelivering ourcare- 
fully honed and visionary practices in 
the schools. 

The Nobel Prize in Technology: De- 
lusion of Grande ur ( ?) . Let me reveal my 
position right off. It is that if we are 
talking about a profession that will be 
able to hold its own among the estab- 
lished disciplines, then we need to real- 
ize that the accomplishments of the 
ITEA have only to do with what is a part 
of the profession that ought to be con- 
ceived and built. Should we succeed in 
doing that, then onedaythatprofession 
will produce a person who will win the 
Nobel Prize in Technology that the 
Swedish Academy will establish. In her 
or his acceptance speech in Sweden, 
thewinnerwilllookbackatwhatcon- 
tributed to becoming the person who 
could win the prize and would talk 
about: (a) becomingexcitedduringthe 
earlyyearsofschoolingabouttechnol- 
ogy as a human endeavorthat holds 


great promise, challenge, andsome- 
times threat to the world's inhabitants; 
(b)technologyleamingexperiencesthat 
expanded creative-thinking and prob- 
lem-solving abilities and that provided 
a firm foundation to become an inde- 
pendent learnerwhich served well 
throughoutlifeand career; (c) teachers 
of technology at all levels, who while 
theyhadahighdegreeofknowledgeof 
technology subject matter as well as 
mastery of learning and instruction, 
functioned as totally effective facilita- 
torsandthuscontributedtothestudent 
becominganeffectiveindependentand 
lifelong learner; (d) a recognized tech- 
nology sequence in theschools that 
branched off into workforce and career 
preparation offeringsatappropriatelev- 
elsandtheunderstanding, respect, com- 
munications, and mutual support that 
existed between and among teachers, 
faculty, and administrators of all these 
progra ms that was clearly projected to 
students, parents, and the citizens of the 
wider community; (e) theextraordinary 
teaching and research and contribu- 
tions of university technology faculty 
that embraced the general conse- 
quencesof technology in society, the 
society of the future as affected by tech- 
nology, and specific areas of concern 
that drew upon thespecialized compo- 
nentsof technology such as engineer- 
ing, industrial technology, design, bio- 
technology, technology assessment, and 
teaching and learning in technology 
with all involved enjoying a sense of 
equality, mutual respect, and support; 
(f) the fascination that thoseinvolvedin 
preparing technology teachersforthe 
public schools, unlike thecasein other 
disciplines where teacherpreparation 
faculty only possessed a shallow prepa- 
ration in theirsubject matter discipline 
thattheytaughtwerecapableproduc- 
tive scholars, not only of the art and 
science of teaching and learning, but 
capable, in their own right, in engaging 
in highly complextechnologyresearch 
requiring sophisticated knowledge of 
thescience, mathematics, and engi- 
neering relevant to the project; (g) the 
enormously effective work of the um- 
brella organization, The International 
Association for the Advancement of 
Technology, to which organizations 
such as ITEA, NAIT, NASTS, ASEE, 
ATEA, divisions of AVA, and counter- 
parts in other countries belong, and 


which is credited with exerting signifi- 
cant influence in establishing and 
strengthening technology as an aca- 
demic field and its acceptance insoci- 
ety;and (h) howby dropping thecon- 
fusing term technology education in 
favor of simply using technology, the 
leaders contributed significantly to 
founding the profession that includes 
elements that are described in the pre- 
ceding 6 itemsand which characterize 
the profession that produced the 
speaker, thewinnerof the Nobel Prize 
in Technology. 
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Itsthelheory, Stupid 

In a recent presidential election we 
heard therefrain — "Ifstheeconomy, 
stupid! "Beyond the knee-jerkreaction 
to the use of the word stupid, the motto 
was a blunt message as to the impor- 
tanceoftheeconomyversusthesmaller 
issues being debated. It served as a 
splash of cold water in the faces of 
everybody. The following comments 
areintendedtohavethesameeffecton 
ourtopic. 

The thesis here is that technology 
education must makesignificant schol- 
arly advances in establishing the theo- 
retical and disciplinary foundation of 
technology in orderfor it to realize its 
potential . Without asound technology 
theory and disciplinary focus that is 
recognized by those in and out of the 
profession, technology educationwill 
not be taken seriously by society or by 
the educational enterprises itsupports. 

A theory simply explains what a 
phenomenon is and how it works 
(Torraco, 1997, p. 1 15), while “a disci- 
pline is a body of knowledge with its 
own organizing concepts, codified 
knowledge, epistemological approach, 
undergirding theories, particularmeth- 
odologies, and technical jargon” 
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(Passmore, 1997,p.201).Theideais 
widely held that technology is a disci- 
pline that draws upon many theories. 
This overly generous idea has served as 
fools' gold to the profession. In the 
attempt to be inclusive of so many 
theories — staking its claimso broadly — 
it has come up with no theory. 

Modelsoftechnology education have 
been developed and disseminated 
through books, seminars, and consult- 
ing projects that are little more than 
diagrams based on the author’s most 
recent consulting orcurriculum devel- 
opmentexperience. Armed with a tech- 
nology concept diagram anda descrip- 
tionofitscomponents, technology edu- 
cation professionals march into the edu- 
cationalarenahopingtoaffect change. 
While the technology education model 
may be powerful enough to guide 
change in that situation — primarily 
through the persistenceof the leader — 
it is most likely too superficial to ex- 
plain the complexdynamics of tech- 
nology itself orbe broadly accepted. 

You can havea model and no theory, 
you can have a theory with no model, 
andyou can havea theoryaccompa- 
nied by asupporting model. This can be 
saidoftechnologyandtechnologyedu- 
cation. Furthermore, espoused theories 
are not theories. Espoused theories are 
mostly narrative versions of modelsand 
do not pass the scholar's test of what a 
theory or discipline is. Theory-building 
researchishardworkandneedstobedone. 

In short, a model derived from logic 
is nosubstitute forsound theory based 
on theory-building research that estab- 
lishes thediscipline of technology. Full 
and research-based models of technol- 
ogy theory can guide improvement ef- 
fortsthroughvalidatedrelationshipsand 
the ability to test those relationships. 
Once established, theworkof bound- 
ing technology education will be rela- 
tively easy. 


Tim L \Afentiing Grayce Wicall 
Gauthier Professorof Education 
& Head, Human Resource 
Education Department University 
of Illinois at Urbana-Champaign 


The challenge that emerges from the 
question posed by mycolleagueM. Ray 
Karnes is not a minorone. We are in a 
constantstate of change, and as they 
say, ityou are notchanging, everyone is 


passingyouby.Technology education 
isnotexemptfromthisphenomenon. 

The arguments fortechnology edu- 
cation are obvious to all of us who are 
connected to the profession . The ones 
thatstand the highest in my estimation 
are related to orientation to a techno- 
logical society, learning problem-solv- 
ing skills, learning teamwork and other 
work-related skills, and learning the 
nature of technological change (if not 
changein general) . We all knowhow 
fasttechnologyisemergingandchang- 
ing. New microchips every 1 2 weeks, 
newandimproved (andcheaper) com- 
puters every three months, and so on. 
Theschool is a place where ourcitizens 
ofthefutureleamhowtodealwithnew 
technologyandhowtoembracethe 
technologyfortheirbenefit. However, 
still having young children, I see stu- 
dents doing thesame things they have 
aKvaysdone: reading, listening to broad- 
casts from teachers, doing worksheets 
and written assignments, and theother 
normal things kids have done forthe 
last century. 

The computer, they have said, will 
change thewayourchildren will learn. 
But, since the development of theper- 
sonal computer in 1981, little has 
changed in the way students learn. 
Matter of fact, most contemporary ad- 
vancesinleamingstrategies (emerging 
from the work of cognitive scientists) 
are related to teacher-led strategies in 
theclassroom. Interestingly, many of 
these “new’ ’ strategies have been in use 
bytechnologyeducatorsfordecades. 

If Tapscott is right in his prognosis in 
his book Growing Up Digital, the cur- 
rentandfuturegenerationwillbevery 
differentintheway they play, socialize, 
learn, andwork.Technology educators 
can be leaders in this evolution by 
providing guidance to children and 
adultsin learning adaptivestrategiesfor 
this new era. Forthis to happen, I be- 
lieve technology education must be- 
comean integral part of the curriculum. 
Recent concepts of stranding content 
maybeonewave.Anothermightbethe 
art education model whereartteachers 
move around school buildings from 
classroom to classroom . It might be that 
there is no such thing as a technology 
teacher. Maybe all teachers need to 
teach technology. 

The problem, of course, with some 
of these notions is that we may be afraid 


toleadsuch a charge because we may 
end ourdiscipline as we knowit. We 
might lose our identity, have no 
proteges, go out of style. Ourchallenge 
istothink“outsidethebox” and to think 
about whatthenext generation needs 
and howtheirneeds might bemetwhile 
setting aside ourselfish interests. When 
wecandothat,wecanleadtechnology 
education into the2 1 st century. 


Brenda LV\fey 

DepartmentofTechnology 
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Technology education is a holistic 
body of knowedge and experiences, 
and touches every aspect of the indi- 
vidual and oursociety. Understanding 
and applying technological principles 
is intrinsic to our future success as a 
country ina dynamic world economy. 
But acheiving this is complexand ever 
changingand haspresentedaconstant 
challengeforthetechnology education 
teacher and educator. As the knowl- 
edge base changes, we must also 
change, andchangeisnotalwayseasy. 
The profession is confronted with many 
questions: Whatshould we teach ? What 
is ourcommon body of knowledge that 
defines ourdiscipline? What are the 
best techniques fordelivering the infor- 
mation? Howcanwecommunicate,to 
thoseinsideandoutsideourprofession,the 
importanceofthisknowledgeasanessen- 
tialelementofbasiceducationforallstu- 
dents? Howcanwedevelopavisionthat 
will carry us in to the 2 1 st century? 

This week we had the pleasure of 
having James Burkeasaguestlecturer 
on ourcampus. His presentation was 
advertised as being about how society 
should prepare fora future with the 
Internet. But the actual presentation 
topic, the Internet, only briefly surfaced 
a couple of times. Theimportance of 
innovative thought, nonlinearthinking, 
waswhathetalkedabout. Burkepre- 
sented a web of seemingly unrelated 
artifact connections that reflected the 
importanceandrealityoftechnology:a 
clearvisionfortechnology. 

Asa profession we may learn some- 
thing from the connections that James 
Burke has made forsociety and tech- 
nology. We need to link these connec- 
tions^ theweb of new technology to 
be created and used in the future. As 
technology teachers we need to pro- 
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vide the foundation for innovative 
thought and an understanding of tech- 
nological processes and theirimpact 
on society. Technology is a body of 
knowledge essential to oursuccess in 
the next century. Unless our profession 
can come to a clear understanding of 
ourvision and future goals, how can we 
clearly communicateandshareourvi- 
sion with others? 


lorn Wright George & 
Frances Ball Distinguished Professor 
of Industry & Technology 
Ball State University 


Defining Tec hnology : A 
Re requisite Id Acceptance 

The first and most critical step in 
becoming accepted as a coresubject 
is to develop a clear vision of who we 
are, who we are not, and what we are 
about.Thisinvolvesembracingtheidea 
that technology is a discipline of 
knowledge. It meets the criteria 
presented by King and Brownell in their 
book, The Curriculum and the 
Disciplines of Knowledge . Technology 
isacommunityofscholarswhosharea 
domain of inquiry or discourse and a 
concern forefficient and appropriate 
action usingtoolsandmaterialstocreate 
human-made systems and structures. 
Technology isaninstructivecommunity 
that includes information thatisuseful 
to people. It has a tradition : a history of 
events, discoveries, and personalities. 
Technology has its own mode of inquiry : 
a creative process to gain new insight 
thatwe call invention and innovation. It 
has its own language: a unique 
vocabularyandwayofcommunicating 
ideas (engineering and architectural 
drawing) . Technologyhasitsowndomain: 
abodyofaccumulatedknowledgeabout 
practice with tools, materials, and 
engineeredsystems.Andtechnologyisan 
expressionofhumanimagination;itisnot 
discovered butitiscreated. 


KaienZjga Associate Professor of 
Technology Education 
The OhioState University 


It has been almost 40 years since 
Ray Karnes challenged the profession 
to improve or perish, and technology 
education and educators continue on 
a downward slide to oblivion in the 


U nited States. We have reorganized 
ourdeckchairsas curriculum at least 
onceandweareembarkingonanother 
attempttodosothroughthenewstan- 
dards,and theshipisstillsinking. While 
many of ourinternational cou nterparts 
are experiencing either new orresur- 
gentinterest and growth in technology 
education, technology education efforts 
in all types of schools in the United 
States continue to decline. How could 
this be happening tosuch an important 
idea, teaching about technology in an 
increasingly technological world? I don ’ t 
believe it is the idea, I believe it is us, 
collectively, because we still view the 
problem myopically. We continue to 
look inwardly, at ourselves, wondering 
what is wrong, if we aren't dressed 
appropriatelyfordinneratthecaptain's 
table, and what we need to do for 
ourselves in orderto secure ourfuture. 
We are not taking a stand on the con- 
cerns and issues facing all students and 
educators;instead,westandintheback- 
ground worrying about ourselves. 

Afterall these years, we have yet to 
demonstrate to the average citizen and 
totheeducationalcommunitythattech- 
nology education is of value in the 
general effort to educate all children . In 
this country, educational valueforall is 
still placed upon the academics, while 
experiential education, such as tech- 
nology education, is viewed as “frills.” 
The battle to secure a place fortechnol- 
ogy education is the battle that other 
subject mattereducators have had in 
ourschools with respect to gaining ac- 
ceptanceforactivily-basedteachingand 
instruction. The terms have changed 
over the years, education as experi- 
ence, hands-on, problem solving, con- 
textual leami ng constructivism, situated 
learning — they all point to the realiza- 
tion on the part of some educators that 
teaching children through problemsand 
activities is effective. Other than 
parroting the mantra of problem solv- 
ing, technology educators have done 
little to join with our colleagues in 
mathematics, science, andotherschool 
subjectsin orderto bring this goal and 
theirability to contribute to achieving it 
to the attention of the educational com- 
munity, much less the general public. 

We have little to no evidence of the 
value of teaching all children in labora- 
torysettings about technology and the 
relationship that may have in teaching 


children to be literate, successful, inno- 
vative, and self-renewing adults in our 
society. We lack the research and re- 
searchers who could help us. Based 
upon historical practice in technology 
education, welackthepopulation base 
of having all children in our classes, 
and, therefore, we have a lack of sup- 
port from the entire population base of 
the country. We simply lack a world 
view that sees us as a part of the whole 
effort, and this leads us to myopic activ- 
ity, such as curriculum reorganization, 
as we ignore both the icebergs lurking 
in the treacherous waters in which we 
choose tosail and the potential partners 
with whom we could sail as we strive to 
improve education forall students. 


CONCLUDING STATEMENT 

Several contributors elected to limit 
the response to one ortwo problems or 
issues while others preferred to covera 
wide range. A few concentrated on 
such singularsolutions as an aggressive 
and sustained public information pro- 
gram, thedefinition of technology edu- 
cation and itsrole in theeducation of all 
students, leadership development, and 
the major problem of preparing large 
numbers of highly qualified teachers 
and other professionals in the field of 
technology education.Several lentsu p- 
porttotheTechnologyfor All Ameri- 
cans Project and expressed high hopes 
forthe positive influence the accep- 
tanceofcarefully-formulated standards 
and the impact theirimplementation 
will undoubtedly have on technology 
education in theyears ahead. The con- 
tributors also expressed confidence in 
the International Technology Educa- 
tion Association and its many alliances 
with otherinfluential organizations and 
agencies.Theshortchangeaffordedthe 
American Vocational Association — 
Streichlerand Dyrenfurth notableex- 
ceptions — came as a surprise to me 
aftermorethan40yearsofinvolvement 
in both the ITEA and the AVA and in the 
latter's trade and industrial, industrial 
arts, and technical education divisions. 

The following are the only changes 
of any consequence made in the pre- 
ceding sectionsof this paper afteritwas 
presented at the 85th Conference: a 
paragraph deletedandoneaddedtothe 
introduction, and the addition of two 
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statements thatwere submitted in re- 
sponse to an invitation extended after 
the conference convened. From this 
point forward, however, majorrevi- 
sionshavebeenmadeasintendedfrom 
the outset. 

Thirty-five respondents left all of us 
deeply indebted toeach of them when 
theysubmittedstatementsforinclusion 
in this paper. Twelve of the authors 
attended the85th Mississippi Valley 
TechnologyTeacher Education Con- 
ference and participated in the lively 
discussions that followed the presenta- 
tion of papers: Custer, Dugger, Erekson, 
Evans, Herschbach, Householder, Mar- 
tin , Pucel , Savage, Scott, Streichler, and 
Zuga. Before making a fewobserva- 
tionsaboutthepiecessubmittedbythe 
contributors, let me report with plea- 
sure that the other participants treated 
eachofthe 12in attendance withre- 
spect. 

This project has afforded me a de- 
lightful opportunity to review the nu- 
merous and varied responsessubmitted 
underrathersevere time and space 
restraintstoacompellingquestionabout 
changesurgentlyneededintechnology 
education. Readingtheprecedingstate- 
ments turned out to be a thrilling and 
exciting experience, made me im- 
mensely proud to be associated again 
with formerstudents and colleagues, 
and the pessimism expressed by a few 
of the respondents notwithstanding, 
generatedhighhopesandgreatexpec- 
tations as the future of technology edu- 
cation is envisioned. 

Space limitations permit brief refer- 
ences to only a few of the statements 
submitted and to a limited number of 
the problems and issues raised in re- 
sponses to the question posed. The 
omission of the name of a specific au- 
thorin thefollowing observationsshould 
innowaydetractfromtheimportance 
ofthatauthor’scontribution. 

Let respondents who bemoan the 
fact that technology education is get- 
ting short shrift in the struggle for a 
position in the sun be reminded that 
math, science, and foreign language 
teachers have been registering asimilar 
complaint forages and are likely to 
enterthecoming century bearing the 
same cross. To those who press for 
massive and continuous public infor- 
mation campaignsand aggressive po- 
litical action: Go get 'em, Tiger! But 


before the first shot is fired, make sure 
that the program being promoted is 
worthy of your unqualified support. 
While several of the respondents pre- 
sented excellent suggestions for pro- 
moting public awareness oftherel- 
evanceandimportanceoftechnology 
education programs of high quality in 
the school, the points made by 
Herschbachshouldbeaffordedcareful 
consideration as continuing public in- 
formation campaigns are planned. If 
appliedwith somewhat moresubtlety 
than suggested by theirforceful presen- 
tation, thepointsmadebySanderscould 
become important in developing pub- 
lic awareness. 

To the few who seem to favor the 
preservation of the historical chasm 
between technology education and 
vocational educationthathasbeencuL 
tivated all too long and fartoo aggres- 
sively by reactionaries on both sides of 
thefence, let me suggest that you as a 
group may be destined fora fall in the 
crevasse. Where is yourlogic when in 
the sa me breath you press for close 
alliances bordering on integration with 
generic formsof vocational education 
commonly known as mathematics, the 
sciences, and other academic disci- 
plines, such as engineering, law, medi- 
cine, architecture, business administra- 
tion, etc. Let me direct attention of all 
inclined to keep a respectable distance 
between technology education and 
vocational education to theentirestate- 
ment submitted by Dave Bjorquist. My 
position on this issue is currently and 
always has been in harmony with the 
one presented eloquently by him — and 
reinforced by Pucel, Ray, and, espe- 
cially, Moss — in the following excerpt 
from his contribution to this paper: 

As vocational education redefines 
itself, vocational curricula are becom- 
ing less specialized. At the same time 
the academic subjects are becoming 
more concerned about practical appli- 
cations beyond schooling. The time is 
propitious to exploit, ratherthan resist, 
the natural connections between tech- 
nology educationandtheworldofwork. 
The occupational implications of tech- 
nologies and technological change pro- 
vide a rich resource for exploring a wide 
variety of careers.Technology educa- 
tion teachers should deliberately plan 
and provide fora wide range of experi- 


ences that help students learn about 
themselves in relation to relevant occu- 
pations. And the planning should be 
done cooperatively with vocational 
teachers so that the overall careerdevel- 
opmentofstudentscan be accomplished 
as efficiently as possible. 

If technology education istohavean 
important role in the total educational 
enterprise of the coming century, we 
must strive continually to establish and 
maintain close and appropriate rela- 
tionships with the rest of education, 
especially those phases committed pri- 
marily to preparation for the world of 
workandcareeradvancement.Thereis 
goodreasontoassumethattechnology 
educators all over the world will be 
encouraged by the promise and prob- 
able impact of two current develop- 
ments of technology education pro- 
gramsofthefuture:theTechnologyfor 
All Americans Project underthe aus- 
pices of ITEAand ourassociation’s close 
and amiableworking relationshipswith 
several very powerful and influential 
associations and agencies. You will 
surely want to join with the several 
contributors whoexpressed high hopes 
forthese developments. Foran excel- 
lent overview of the work of ITEA, refer 
to the executive director’ s paperand his 
list forfurtherreadings in the previous 
issue of thisjournal (Starkweather, pp. 
44-47). 

Sharon Brusic and Stephen Petrina 
elected tostressa problem thatisappar- 
ently farmore critical today than any of 
us could have anticipated at the time 
thefollowing facetious observation was 
madenearly40yearsago: “When the 
problem of evolving adaptations neces- 
sary to meet the needs of girls and 
women in [technology education] is 
studied rigorously, a very simple solu- 
tion will become apparent. Two sets of 
toilet facilities will be provided nearthe 
shop in the place of the usual one 
marked boys” (Karnes, 1 960) .Thatstate- 
mentsprang from high hopesthatlong 
ago technology education would have 
evolved to the point that neither Brusic 
noranyone else would be issuing her 
current challenge to the profession: 
“Despite some attempts in the past de- 
cade tobroadentheappealoftechnoL 
ogy education to both males and fe- 
males, there is still an incredible gap in 
female representation in technology 
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education at all levels.” Petrina also 
made some interesting observations 
about the maleness factor that is in 
effectclosingthetechnology education 
doorto half the population! Dojoin 
with the Brusics and Petrinas of their 
respective countries and promote vig- 
orously the attitudinal change that will 
openthatdoorquickly! 

Incidentally, you may wish to refer 
again to Petrina's entire contribution, 
and this time look for all of the chal- 
lengesembeddedtherein. 

Please note that Paul DeVore and 
Rupert Evans elected to go beyond ex- 
isting educational institutionsand agen- 
cies in formulating their responses to 
the question and issuing bold chal- 
lengesto the profession. If afirstreading 
leaves you inclined to reject their pro- 
posals as being impractical, do give 
them further notice. Many of the most 
powerful influences on theschool have 
come from beyond the walls of the 
schoolhouse. A casual stroll through 
the exhibit hall at one of our recent 
national conferences leaves one with 
theimpressionthatthetypesof instruc- 
tional modules to which Rupert refers 
areattracting attention. Paulsurelyfeels 
that a legislative mandate to ensure a 
place fortechnology education in the 
school is neitherdesirable norfeasible. 
However, if “linked togetherwith the 
private sector 1 1 as he suggested, there 
could be real merit to his call for a 
“ . . .free and independent, dedicated 
national academy or centerof high 
quality. . .and regional centers [that] 
wouldreplaceantiquatedteacheredu- 
cation programs.” 

Many other respondents joined 
DeVore and Evans in directing atten- 
tion to the alarming state of affairs in 
technologyteachereducation,andsev- 
eral suggested that this is the most criti- 
cal problem confronting the profession. 
I have elected to address directly only 
thatone compelling problem andsug- 
gest a solution somewhat less drastic 
than the one with which DeVore chal- 
lenges us. Before doing so, however, let 
me suggest some of the essential quali- 
fications and the attributes of the tech- 
nology teacher of the coming century 
by referring to my favorite technology 
teacher of the past. (While the indi- 
vidualdescribedhappenedtohavebeen 
a man , my hope is that in the nearfuture 
there will be a 5 1 -49 chance that the 


mastertechnology teacher of the new 
daywillbealady!) 

Myfavoritetechnologyteacherhad 
the temperament and the understand- 
ing toworkamiablyandcooperatively 
with students across a broad age and 
aptituderange.Hehadbeenabrilliant 
student and had learned very well in- 
deed from his associates and from one 
particular men tor. He took full advan- 
tage of the most sophisticated informa- 
tion retrieval systems of his day to keep 
abreast of a broad rangeof technical 
knowledge applicable to his profes- 
sion. Heacquired and employed daily a 
wide range of skills and mastery over 
materials, tools, and otherdevices that 
earned him recognition as the ultimate 
mastercraftsman in hisfield of endeavor. 

The laboratory in which he enjoyed 
every day of his long and illustrious 
careerwas that of an explorer, inventor, 
orinnovator. It was in this environment 
thatthismastertechnologyteacherde- 
signed and produced instruments ad- 
judged universally to be the all-time, 
best-of-class in function, form, style, 
aesthetic value, and resonant response 
to the will and artistry of all accom- 
plished performersfortunateenough to 
possess one. It was in this laboratory 
environment that Antonio Stradivari 
(1644-1737) applied what he had 
learned from his remarkable mentor, 
Nicolo’ Amati, and many otherassoci- 
ates, and from his own continuing se- 
ries of explorations and experiments as 
he initiated the Stradivarius tradition 
and validated the exceptionally high 
standards to which his pupils (appren- 
tices, including several of his 1 1 sons) 
responded as they extended their 
mentor’s influence on a noble profes- 
sion and perpetuated his dynasty. 

Myfirm conviction is that every tech- 
nology teacherof this day and tomor- 
row should be able to hold and make 
advancementinademanding position 
as a technician in the private sector, as 
did Antonio Stradivari in his time, and 
thatthis capability should be validated 
and confirmed by at least two years of 
full-time employment for pay in his or 
hertechnica! specialty. 

Back to the urgent problem of pre- 
paring the highly skilled and techni- 
cally competent counterpartsof Anto- 
nio Stradivari in sufficient number to 
stafftheevolvingtechnology education 
laboratories of thecoming century. First, 


I would rejoice as a current trend accel- 
erates and then extend condolences to 
the remaining small, woefully weak 
andinadequate technology teacher 
education programs and the antique 
shops in which they became obsolete 
andthen perished manyyearsago.Shut 
down the fewremaining on the cam- 
puses of our most prestigious universi- 
ties known foradvanced study and re- 
search. Ignore the formerindustrial arts 
teachereducation programs in many 
otherinstitutionsthatwere presumably 
converted to programsfortraining the 
technicians but never staffed and 
equippedtomeetacceptablestandards. 
Now let us turn to the few institutions in 
which technology teacher education 
might possibly find a good homeand 
enjoy adequatesupport. 

While this is neither the time northe 
place to favorspecific institutions, each 
of us probably knows intimately two or 
three of the very few vibrant colleges 
and universities in which a thousand, 
two thousand, ormore students of high 
potential are currently receiving excel- 
lent preparation forcareers as techni- 
cians on asinglecampusin very rigor- 
ous and comprehensive two-, three-, or 
four-yearprograms. Millions have been 
appropriated to each of these institu- 
tions to provide adequate space, state- 
of-the-art laboratory facilities and in- 
structional resources, and to employ 
dozens of highly qualified faculty and 
staffmembers. 

There are several institutions in this 
class in which a strong and dynamic 
professional teachereducation compo- 
nent is already in place and in which 
there is a clearly established record of 
adequate appropriations and other 
formsoftangiblesupporttokeepqual- 
ity technical programs current and add 
new ones in response to accelerating 
technological change. Itisinthese par- 
ticular institutions that the technology 
teacherof the future can best be pre- 
pared fora distinguished career. 

A critical question: How can we 
recruit, in sufficient numbers on any 
onecampustosatisfythecost/efficiency 
criterion, themostcapablestudentswho 
complete formal preparation for ca- 
reers as technicians to continue in a 
program leading to the teaching profes- 
sion? Please recall again that many of 
thecontnbutorsexpressedapprovaland 
high hopes as they referred to the good 
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work being performed by the ITEA and 
to its close alliances with several influ- 
ential associations and agencies. This is 
the time and place to test thespine of 
the ITEA, the associationsand agencies 
with which amiable working relation- 
ships have evolved, and the will of the 
membersof Epsilon PiTau. My modest 
proposal — in part a response to the 
critical question raised forcefully by 
Dyrenfurth and several other contribu- 
tors — is that the ITEA and the AVA, in 
partnership with theirrespective and, 
in some cases, joint allies, seek federal 
legislation that provides forthe follow- 
ing on a long-term basis: 

• Funding foratleast3,000annual, 
full-tuition fellowships that may be al- 
located, in response to a pplication, in 
blocks of not less than 100 to each of a 
limited number of colleges and univer- 
sity institutions and then awarded to 
graduate technicians whoseekfurther 
preparation for careers as teachers in 
thefield of technology education. 

• Allocation of fellowships to be 
limited to institutions in which there is 
a clear record of strong support for 
teachereducation and forawiderange 
of programs in which large numbers of 
outstanding students are receiving ex- 
cellent preparation for careers as tech- 
nicians. 

• Granting of fellowships to be lim- 
ited to graduates of two-, three-, orfour- 
yeartechnicalprogramscomparableto 
those offered by the class of institutions 
mentionedaboveandhavehadatleast 
two years of work experience as a tech- 
nician or will pursue a technology 
teachereducation programthatincludes 
employment in a technical pursuit as an 
integral component under a coopera- 
tive arrangementwith the privatesec- 
tor. Each fellowship recipient to teach 
notfewerthan twoyearsforeachyear 
the fellowship is accepted. 

The National Defense Education Act 
of 1 958 and the subsequent elemen- 
tary, secondary, and higher education 


actsunderwhichfederaldollarsbythe 
billions were appropriated for educa- 
tion priorto 1 970set precedentsforthis 
modestproposal.lwasrighttherewhen 
many of you who have achieved promi- 
nence in technology education com- 
pleted your advanced degrees while 
not only holding fellowships awarded 
during the post-Sputnik era but also 
drawing student and dependent sup- 
port stipends provided by the NDEA or 
subsequent acts. The institutions you 
attended also received federal funds in 
proportion to the numberof fellowship 
recipients on campus. These student 
and institutional support provisions 
should also be included when the work- 
ing copy of the bill is prepared forthe 
TechnologyTeacherEducationActof 
1999! 

Yourstudents and theirparents, your 
fellowteachersandotheremployeesin 
yourschool system, board members, 
andcitizensofthecommunityatlarge 
will be the primary advocates foryour 
progra m and will ensure its prominent 
role in the educational enterprise of the 
newcentury/fyourprogramisdynamic 
and in its response as scientific and 
technologicaladvancementsaremade 
andascomplexitiesofthehumanexpe- 
rience increase, and /f your program 
affords students a wide range of chal- 
lenging andstimulating opportunities 
forthe application of the many disci- 
plines of theschool as they identify and 
define problems, raise questions, ex- 
plore, innovate, assimilate, experiment, 
invent, design, create, perform, build, 
automate, interpolate, project, extrapo- 
late, predict, validate, produce, relate, 
infer, integrate, interrelate, cooperate, 
maintain and repair, adapt, renovate, 
adjust andcontrd,anddevelopawide 
range of finely tuned skills in a vibrant 
laboratory environmentrichly supplied 
with state-of-the-art materials, informa- 
tion access resources, tools, machines 
and testing equipment — all of this or- 
chestrated by a skilled, masterful, and 


inspiring teacherwho recognizes no 
limits! 

And nowyou know why, from my 
own historical perspective and with 
high hopesforthecoming century and 
withunbridledconfidenceand bound- 
less enthusiasm, it is such a great plea- 
sure forme tojoin wholeheartedly with 
Paul DeVore ( 1 998) as he punctuated 
hisscholarly and challenging piece in 
the preceding issue of this journal with 
the following delightfully optimistic re- 
frain: “I said I want to start over. And 
you askwhy ? And I reply, because the 
present is so exciting and the future 
holds such great potential. Each of us 
hasopportunitiestodaythatarebeyond 
even those we envisioned in ourwild- 
est dreams when we first began our 
careers” (p. 2). 
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